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Argentina Expands 
Transport Project 


Scout Failure at Wallops 




Kaylock Consistency 

FIRST IN DESIGN • FIRST IN QUALITY • FIRST IN RELIABILITY 
Fastener history is written in Kaynar's creation and production of lightweight self- 
locking fasteners having the utmost in dependability. Whether the requirements are 
for a few or for many, Kaylock fasteners always embody the same high standard of 
excellence. Write for the complete catalog of Kaylock all-metal fasteners. 
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Anything on Earth 
can be put into 
J-M Thermomat . . . 

the most versatile 
asbestos-phenolic 
molding mat available 

Elastomeric compounds, titanium 
dioxide, potassium titanate, organic 
and inorganic fillers— these are 
some of the things we have already 
added to J-M Thermomat". What 


THE NAME TO THINK OF FIRST 


JOHNS-MANVILLE II! 


A few examples of the best U band 
oscillator capability in the industry 


These families of Sperry tubes are representative 
of the most complete selection of U band klystron 
oscillators available anywhere. 

Four tuning arrangements— fixed-tuned, gap- 
tuned, trim-tuned, and dielectric-tuned— enable 
the designer to select the U band klystron with 
the exact combination of operating characteristics 


required by his system. 

Since Sperry’s line of U band klystrons is 
already in the hardware stage, you get fast deliv- 
ery and low prices. For complete information, 
contact your Cain & Co. Sales Engineer, or write 
Sperry, Gainesville, Florida. In Europe, contact 
Sperry Europe Continental, Paris. 


For High 
Power Output 

For Extreme 
Mechanical Stability 

For Low 

Voltage Operation 
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Reflex Klystrons 
(SRU-4480 Series, 
in development) 

Reflex Klystrons 
(SRU-4480 Series, 
in development) 

Reflex Klystrons 
(SRU-4480 Series, 
in development) 
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Successful experience . ..the plus that 
isn’t written into space facility contracts ! 


When specifications call for facilities capable of 
performance parameters never before attained, 
and, in addition, capacity for future updatings, 
it is logical to look for a supplier with a success- 
ful background of accomplishment in this spe- 
cific area. 

Stokes designed and built the first Goddard 
space chamber, NASA's "8 by 8.” This thermal- 
vacuum chamber, capable of a simulated 200- 
mile altitude, is still in full-time use for satellite 
systems check-out prior to launch. Other im- 
portant Stokes first-of-a-kind facilities: 

G. E. Missile and Space Division: Four S' x S' 
component testing chambers regularly attain- 
ing vacuums in the 10 “ Torr range, using 
20°K cryopumping. 

G. E. Missile and Space Division: Three 39' 
diameter spherical chambers, utilizing the dense 
gas helium cryopumping techniques proved in 
the 5' x 5' chambers. These large units (one of 
them is shown above) reached 10-'” Torr during 
initial operation. 

Bell Telephone Laboratories: 9' diameter, 13' 
long environmental-simulation chamber with 
liquid nitrogen cooled shroud. 10 “ Torr has 
been demonstrated. 


NASA, Goddard Space Flight Center: Vacuum and 
cryogenic systems for two chambers, 35' in 
diameter and 60' high. These SES and DTC 
facilities are used for proof-testing complete 
advanced NASA space vehicles and probes. 
SES chamber cryopumped to lO* 10 Torr during 
acceptance tests. 

Douglas Aircraft Corporation: Three earth-orbit 
simulators, the largest a 39' sphere, for testing 
spacecraft scheduled for manned flight. (In 
construction.) 

Working in close association with CryoVac as 
supplier of cryogenic systems, Stokes is able to 
offer more "in house” capability than any other 
supplier in the specialized field of space simu- 
lation facilities. This capability covers engineer- 
ing design, construction, field erection, accept- 
ance and performance testing. 

Stokes will gladly put this integrated capa- 
bility and its practical experience at your dis- 
posal on a project management, single source 
or turnkey basis. Write: Space Systems Depart- 
ment, F. J. Stokes Corporation, 5500 Tabor Road, 
Philadelphia 20, Pa. 


F. J. STOKES CORPORATION: PHILADELPHIA / LONDON /TORONTO 


AEROSPACE CALENDAR 

(Continued from page 5) 
encc. Society of Plastics Engineers, Chal- 
fonte-Haddon Hall Hotels, Atlantic City. 


fan. 29-31 — 44th Annual Meeting, A 
Meteorological Society. University of 
California. Los Angeles, Calif. 

Jan. 29-31— Solid Propellant Rocket Con- 
ferencc, American Institute of Aeronau- 
tics and Astronautics, Palo Alto, Calif. 

Feb. 3-7— Fifth Annual Lectures in Aero- 
space Medicine, USAF School of Aero- 
space Medicine, Brooks AFB, Tex. 

Feb. 3-7-lntemational Conference on Ma- 
terials "The Impact of Modern Physics 
on Materials," Sheraton Hotel, Phila- 
delphia. Pa. Sponsor: American Society 
for Testing and Materials. 

Feb. 5-7— Fifth Winter Convention oi 

itary Electronics, Institute of Electrical 
and Electronics Engineers, Ambassa’ 
Hotel, Los Angeles, Calif. 

Feb. 13-15— Golden Gate Metals Con 
encc, American Society for Metals, F 
mont Hotel, San Francisco, Calif. 

Feb. 19-21— International Solid-State Cir- 
cuits Conference, Institute of Electrical 
and Electronics Engineers, Sheraton Ho- 
tel and University of Pennsylvania, Phila- 
delphia, Pa. 

Mar. 2-6— Fifth Conference on Applied 
Meteorology (Atmospheric Problems of 
Aerospace vehicles), Atlantic City. N. J. 

ety; Federal 

Mar. 4-6— Symposium 

of Solids, San Francisco. Calif. Sponsors: 
National Bureau of Standards: National 
Aeronautics and Space Administration; 
USAF Aeronautical Systems Div.; Univer- 
sity of California at Berkeley. 


Washington, D. C. Sponsoi 
Institute of Aeronautics and Astronautics; 
U. S. Navy. 

Mar. 23-26— International Convention, In- 
stitute of Electrical and Electronics Engi- 
neers, Coliseum and New York Hilton. 
New York, N. Y. 

Mar. 25-27-Aerospace Bearing Conference 
(unclassified). Granada Hotel. San An- 
tonio. Tex. Sponsors: USAF; Southwest 
Research Institute. 

Apr. 1-2— Fifth Symposium on Engineering 
Aspects of Magnctohydrodynamics, Insti- 
tute of Electrical and Electronics Engi- 
neers, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Apr. 1-3— Fifth Annual Structures and Mate- 
rials Conference, American Institute of 

Hotel, Palm Springs, Calif. 

Apr. 6-8— International Conference on Non- 
linear Magnetics (Intermag), Institute of 
Electrical and Electronics Engineers, 
Shoreham Hotel, Washington. D. C. 

Apr. 7-9— Symposium on Parachute Tech- 
nology and Evaluation, U. S. Nasal Air 
Facility, El Centro. Calif. 

Sept. 7-13—1964 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors, Famborough. England. 

Sept. 7-13-1 5th International Astronautical 
Congress. Warsaw. Poland. 



electro-pneumatic 
AIR TEMPERATURE 
CONTROL SYSTEM 
by VAP-AIR 



A new, S-band electrostatically focused klystron has been de- 
veloped by our Electron Tube division weighing just 25 pounds 
complete, measuring only 17 inches long. The L3668H is rated at 
50 kilowatts peak and 5 kilowatts average in the 2700 to 2900 
Mcs frequency range. You may use one for mobile, airborne, 
space tracking and communications systems. Contact the Market- 
ing Department, 960 Industrial Road. San Carlos, California. 
ANSWER TO LAST WEEK'S PROBLEM: A = 3, B = 7. 

m LITTON INDUSTRIES 

Beverly Hills, California 
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How to build a real gone airplane. The airplane that takes off pays off. And the 
key to take-off readiness is integrated avionics, available at Sperry. For the user, integrated 
avionics means maintainability, and low turnaround times— essential in keeping the cost of 
ownership of an aircraft low. □ Modern defense readiness calls for top systems reliability, 
maintainability, operability and flexibility— and these must be designed in from scratch. 
It means subsystem reliability, down to the smallest component. Sperry's experience and 
capability in integrated electronics/avionics systems — particularly in microelectronics — 


is on target on every count. A recent example is the Sperry-designed and built AN/ARN-76 
Airborne Loran C Receiver, using liny silicon-wafer microcircuits, each equivalent to 
about forty components. This design cut weight three hundred percent — increased relia- 
bility five hundred percent. □ Proven skills in microelectronics, inertial navigation, airborne 
computers, sensors and displays, and weapons delivery systems — plus solid experience 
in systems management— ideally suit Sperry for integrated avionics assignments, whether sper^^rand 
for fighters, for transports, or for spacecraft. General Offices: Great Neck, New York, corporation 







COUNT ON 
DOUGLAS 
FREIGHTERS 
TO “DELIVER 
THE GOODS” 

THEY DO A “COME-THROUGH" JOB EVERY TIME. LOOK AT THE RECORD LI 


DC-8Fs are the first pure jet freighters. And they 
carry cargo at fastest speed and lowest cost per 
ton mile in aviation history. 

C-133s ai-e the only transports that can swallow 
ICBMs whole, cutting days from trips between 
manufacturing and launch sites. 

C-1 24s are the mainstays of our military global 
supply system ; did yeoman work in Dew Line 
deliveries; supplied the South Pole; served as fly- 
ing hospitals during the Korean conflict. 

DC-7Fs play a major role in airline freight 
operations. 

C-1 18s and C-54s were the Air Force’s work- 
horses during the Berlin Airlift... showed the 


dependability built into Douglas transports. 
DC-6As were the first to break-through the high 
cost barrier to the expansion of air freight. 
C-47s were the mainstays of our World War II 
military supply effort, flew “the hump” regularly 
to keep our life-lines to the Far East open. 
DC-3s are characteristic of what can be expected 
of all Douglas transports . . . more than 2500 com- 
mercial and military versions are still flying after 
25 years of rugged service. 

It all adds up to this conclusion; for transports 
that perform better, last longer, maintain easier, 
and stay in there when the going is roughest, you 
can depend on Douglas. 


DOUGLAS BUILDS GREAT TRANSPORTS / 

ly^x^SAIFICRAFT DI//SION 
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Who can give you what you want in transient-free rotary head recorders? AMPEX 


Because we did the pioneering work in this 
advanced area, our engineers nave the tech- 
nical know-how and the skill to give you what 
you want. For example, one customer wanted 
four megacycle radar recorders with a 40 db 
signal-to-noise ratio and an absolute time base 
jitter of less than 50 nsec. He got them. And 
absolute time base jitter was less than 20 nsec. 
Another customer needed similar performance 
in a one cubic foot airborne package. It had 
to weigh less than 50 pounds. Ana it had to 
record two megacycle hours. He got what he 



wanted. And reliability is 0.996 for four-hour 
missions. Still another customer asked for 
several 5.5 megacycle recorders with a 40 db 
signal-to-noise ratio and a 25 nsec time base 
stability. He got them— each in a cabinet the 
size of a single rack. At Ampex, you can get 
what you want. Need a 10 megacycle recorder? 
200 to 1 time base expansion or compression? 
10 nsec time base stability? Just come to 
Ampex. For more information write to Ampex 
Corporation, Box 6-1, 401 Broadway, Redwood 
City, California. Worldwide sales and service. 


EDITORIAL 


Laurels for 1963 


This year in aerospace has been marked bv few spec- 
tacular public achievements. 

It has been a year of intense, grinding work in lab- 
oratories, factories and program managers' offices to build 
the technical foundations for the next generation of 
aerospace vehicles and missions. This theme will con- 
tinue during 1964, with the first fruits of these labors 
leaving the launch pads in the 1965-66 period. 

In a year of quiet, solid achievement these are the 
people and organizations we think made major contri- 
butions to U. S. aerospace progress: 

• Harry Goett, Jack Townsend and Bob Gray of NASA's 
Goddard Space Flight Center for its excellent record 
(100% on eight launches in 1963) of successful satellite 
launchings and operations. This is the second consecu- 
tive year that all of Goddard's satellites were successful. 

• Juan Terry Trippe, president of Pan American World 
Airways, for his relentless fight to lower international 
airline fares, particularly on the North Atlantic. 

• Bill Lear, for having the zest to abandon one fabulously 
successful career to launch another that developed the 
fastest executive jet aircraft and got it flying this year. 

• Allen Donovan of Aerospace Corp. and Maj. Gen. 
Charles Tcrhunc, Jr., of USAF Systems Command for 
their organization and direction of USAF's Project Fore- 
cast, which charted the shape and character of aerospace 
power for the 1970s. 

• Dr. A. L. Jones and his associates at the Sohio Research 
Laboratory in Cleveland for achievements in operating 
a private satellite tracking station which provides so much 
valid data on Soviet space flights. 

• Maj. Gen. Osmond J. Ritland, USAF, for his long and 
persistent fight to develop a military manned space flight 
program that saw fruition this year in the Manned Orbit- 
ing Laboratory program, and for his many prior years 
of contributions as commander of the atomic bomb flight 
test group and as sparkplug of the reconnaissance satellite 
program. 

• Abraham Schnapf, Tiros program manager for the As- 
tro-Electronics Div. of Radio Corp. of America, for his 
direction of this highly successful weather satellite pro- 
gram culminating in the launch and operation of 
Tiros 8. 

• Alan S. Boyd, chairman of the Civil Aeronautics Board, 
for the judicious and impartial manner in which he has 
operated his agency, and for his courage and effective- 
ness in battling for lower fares on international routes, 
and protecting the interests of the American air traveler. 

• Grant Hansen of Convair/ Astronautics; Bill Gorton 
of Pratt &• Whitney Aircraft; Edmund Jonash of NASA's 
Lewis Laboratory and the others on the Centaur project 
(AW Dec. 9, p. 21) who successfully flew the first liquid 
hydrogen-powered space vehicle. 

• Brig. Gen. Joseph S. Bleymaier, USAF, for his tight 
and efficient management of the Titan 3 space booster 
program, which has the excellent co-operation of his two 
major contractors, Martin Co. Denver Div. and United 
Technology Corp. 
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• Dr. Harold Rosen of Hughes Aircraft Co., inventor of 
Syncom, for his unusual and bold approach to space com- 
munications satellites that resulted in the successful oper- 
ation of the world’s first 24-hr. communication satellite, 
Syncom 2; and to his associates at Hughes, Donald D. 
Williams, orbital control system designer, and Thomas 
Hudspeth, electronics designer, for Syncom. 

• Robert F. Six, president of Continental Air Lines, for 
providing superb service to air travelers in the regions 
his airline serves, and for continuing to do it at a profit 
in the face of the fierce competition from larger lines 
on his segment of the transcontinental route. 

• Charles J. Hitch, Pentagon comptroller, for his reforms 
in the military budgeting process that have forced the 
services into more realistic costing of their weapon sys- 

• Carl Vinson and C. E. Woolman, two fine Georgian 
gentlemen, who are closing their careers. Rep. Vinson 
will retire after 50 years in Congress, 1 5 years of which 
were spent in outstanding leadership of the former Naval 
Affairs Committee and 14 years as chairman of the 
Armed Services Committee. Mr. Woolman, retiring 
president of Delta Air Lines, built it from a crop dusting 
operation to one of the nation's finest and most profit- 
able airlines. 

• Mrs. Betty Miller, the first woman to solo across the 
Pacific, completing a 7,400 mi. flight ferrying a Piper 
Apache from California to Australia. 

• Col. Lonnie Q. Westmoreland, USAF, system pro- 
gram director for the Vela Hotel project that put two 
nuclear radiation detection satellites into 50,000-mi. cir- 
cular orbits, 140 deg. apart, with a single launch as the 
first step in developing a warning capability to detect 
nuclear weapon testing in space. 

• Rep. George Mahon (D.-Tcx). chairman of the 
House Defense Appropriations subcommittee, for his 
tough-minded insistence on getting sound, detailed ex- 
planations of U. S. military policy and programs from 
the parade of star-studded witnesses and glib civilians 
who appear before his group annually. 

• Brig. Gen. Samuel Phillips, USAF, who, as program 
director of the Minuteman, was responsible for getting 
300 of these solid-fueled ICBMs operational and into the 
hands of Strategic Air Command. 

•Sen. John L. McClellan (D.-Ark.), chairman of the 
Senate Permanent Investigating subcommittee for his 
dogged courage in calling the top Pentagon civilians' 
bluff on how they awarded the TFX contract. Sen. Mc- 
Clellan’s persistence in pursuing this tack uncovered a 
conflict of interest by former Secretary' of Navy Fred 
Korth; forced Defense Secretary Robert McNamara to 
admit he had not practiced what he preaches in decision 
making but relied instead on rough judgments, and forced 
admission from Deputy Defense Secretary' Roswell L. 
Gilpatric of far more involvement with General Dynam- 
ics both prior to and during his Pentagon service than 
he had revealed during initial questioning. 

—Robert Hotz 
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Tactical rocket probes for over-the-horizon 
intelligence will fill a vital need for our Armed Forces. 



^^enc/i / x / ‘ 


Bendix background in electronics and systems management includes being system manager for AN/AMQ-15 
weather reconnaissance program, system integration manager for the Navy's satellite communication's ship- 
board terminal on the USNS Kingsport, system manager for an Air Force rocket communications system 
and system manager for the Talos missile. This collective experience is currently being applied to active 
rocket probe programs for over-the-horizon intelligence at the Bendix Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


Disarmament Probing 


Presidential Action 


Information Scrutiny 


Initial Reaction 


Washington Roundujj 


Mutual reductions in defense spending will be one of the items discussed when 
U. S. and Russian disarmament negotiators sit down at the conference table in Geneva 
Jan. 21 for another meeting of the Eighteen-Nation Disarmament Conference. 

But high State Dept, officials see little chance of accomplishing anything beyond 
talk because of the Soviets’ reluctance to accede to U. S. inspection demands. As one 
high official put it recently: "We have no easy and simple way of knowing what their 
budget is and what it means in military terms without an enormous amount of inspec- 

Even though all sides want to put “some ceiling on this amis race,” the official 
said, progress will be made through reduction of tensions rather than through compli- 
cated agreements. It has been the Russians who in the past have suggested bilateral 
cuts in military budgets, according to the State Dept. 

The same inspection hurdle stands in front of a proposal for a U. S.-Russian bon- 
fire of USAF-Bocing B-47s and Tu-16 Badger bombers to prevent more of these aircraft 
from going to Smaller nations. Already, Australia is receiving B-47s, and Egypt and 
Indonesia have Tu-16s. Anything less than a well-inspected destruction of these bomb- 
ers would be assailed by U.S. lawmakers in election year 1964. 

Another discussion topic at the coming meeting is ways to detect anus buildups 
by stationing inspection teams at such critical points as rail centers. U.S. has experi- 
mented with such techniques under Project Cloud Gap, a joint Defense Dept, and 
disarmament agency effort. 

More significant than the results of these specific discussions will be the general 
climate prevailing at Geneva. Forecasters see favorable signs in U. S. and Russian reduc- 
tions in military spending, the Yuletide lowering of the Berlin wall and the goodwill 
usually extended a new President. 

President Johnson’s appointment of a Committee on the Economic Impact of 
Defense and Disarmament underscores the Administration's concern about the imme- 
diate effects of base closings and other economy actions as well as the long-range 
problems posed by disarmament. 

determine the consequences of changes in military spending. With this knowledge in 
hand. President Johnson said, the government will be in a better position "to minimize 
potential disturbances which may arise from changes in the level and pattern of 
defense outlays.” 

Heads of several executive departments were requested in the President’s memo- 
randum to name senior officials to serve on the committee. The Council of Economic 
Advisers representative will serve as chairman. Other departments and agencies to be 
represented are: Defense, National Aeronautics and Space Administration, Commerce, 
Labor, Disarmament Agency. Atomic Energy Commission, Office of Emergency Plan- 
ning and Budget Bureau. 

Chairman Walter W. Heller of the Council of Economic Advisers formed such 
an “early warning” group July 10 (AW Sept. 30, p. 28). Defense Dept, already has 
asked the Institute for Defense Analyses to find a way to provide five years advance warn- 
ing to companies and communities faced with readjusting to changes in defense 
spending. President Johnson said he wanted to give Heller's group “a more formal 
and pennanent status.” 

Congress also is trying to soften the impact of changes in federal spending and 
may be able to agree on a legislative approach to the problem next year. 

Moss subcommittee next year plans to issue four comprehensive reports on govern- 
ment information policies regarding: (1) how information was handled during the 
Cuban crisis and resulting reforms which have gone into what the subcommittee calls 
the "World War 3” information plan; (2) NASA and Defense Dept, reports on their 
own and foreign satellites-including heavy criticism of the U. S. policy of not disclosing 
anything about Russian launches until tlie Soviets do; (3) use of lie detectors by gov- 
ernment agencies; (4) explanations by government agencies-including NASA and 
Defense Dept.— of their information practices. 

Air Force space enthusiasts are angry about NASA taking the executive order one 
step further by adding its own monogram to the new name for the Cape Canaveral 
launch complex, designating it as the “John F. Kennedy Space Center. NASA" . . . 
FAA is considering installation of a low-cost instrument landing system for the air 
strip at President Johnson's Texas ranch . . . Chairman John L. McClellan of the 
Senate TFX investigating subcommittee still intends to call former Navy Secretary Fred 
Korth, along with Defense Secretary Robert S. McNamara, as a witness when hearings 
resume next year . . . Communist' press claims Soviet Institute for Aircraft Research 
has developed variable sweep wing designed for speeds of Mach 8. 

-Washington Staff 
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Mission Growth Planned for Biosatellite 


System is being designed for in-orbit lifetime greater 
than 30 days; more complex experiments planned. 
By Edward H. Kolcum 


Biosatellite spacecraft system is being designed with the potential for con- 
siderable growth beyond the announced 30-day in-orbit lifetime and for more 
complex experiments than those now planned, according to Vincent C. 
DeLiberato of General Electric’s Re-entry Systems Dept. 

DeLiberato provided the first details of the Biosatellitc spacecraft and mis- 
sions Dec. 29 at the meeting of the American Assn, for the Advancement of 
Science in Cleveland. GE is prime contractor for this National Aeronautics 
and Space Administration project (AW Aug. 26, p. 33). 


Biosatellitc flight program will begin 
in late 1965. Six satellites containing 
monkeys and other biological research 
specimens will be launched every three 
months with Dougins Thor and thrust- 
augmented Thor launch vehicles. 

DeLiberato said the system will use 
a standard satellite shell, and the in- 
terior will be modified for three groups 
of recoverable experiments: 

• Primate, in which a monkey will he 
the passenger. Life support system will 
provide a two-gas, 14.7 psi. atmosphere. 
Oxygen content will be 18-22%, and 
the remaining gas will be nitrogen. 

• Radiation, using both an on-board 
radiation source and space radiation to 
determine the effects on biological 
specimens. 

• Biorhythm and general biology, essen- 
tially a testbed for a variety of experi- 
ments to determine the effects of long- 


tenn zero gravity on living organisms. 
This satellite will include artificial light- 
ing, time-lapse photography and con- 
tinuous on-board data recording. 

DeLiberato said that the 30-dav mis- 
sion can be extended by using the 
vehicle-satellite adapter section to house 
in-orbit stores. Non-reeoverable experi- 
ments can be orbited in this section to 
increase the system payload capability. 

Normal three-day mission spacecraft 
will weigh 875 lb. Thor Delta can orbit 
984 lb. for this period, and the thrust- 
augmented Delta, 1,318 lb. Similar 
payload growth can be accommodated 
in the 21-day and 30-day missions. Bio- 
satellite for the 21-day mission will 
weigh 896 lb. Delta capability for this 
time is 964 lb., and the thrust-aug- 
mented vehicle capability is 1,264 lb. 

Thirty-day Biosatellite will weigh 972 


lb., which is beyond the 959-lb. stand- 
ard Delta capability. Thrust augmenta- 
tion gives a 1,252-lb. capability to the 
30-dav satellite. 

Recovery' weights are 195 lb. for the 
three-day capsule; 184 lb. for the 21-day 
satellite, and 242 lb. for the 30-day 
orbiter. 

Normal mission will be a launch 
front the Kennedy Space Center on a 
108-deg. azimuth, inclined 33.5 deg. 
to the equator. Programed orbit will 
be 1 50-200 mi. Recovery will be in the 
Pacific near the Hawaiian Islands by a 
ship-based helicopter. 

Hydrogen-oxygen ionic membrane 
fuel cell being developed by GE for the 
Gemini spacecraft will be used as the 
prime power source for both 21 and 
30-day flights. Silver zinc batteries will 
be used for three-day missions. 

GE Biosatellitc evolved from the 
smaller, recoverable Discoverer capsule, 
also developed by GE. DeLiberato said 
the separation, de-orbit, retro, spin/de- 

tclemetry and recovery location aids arc 
identical to the subsystems used on the 
USAF Discoverer capsule. Although all 
six Biosatellites are designed for water 
pickup, they can be air-snatched using 
a technique developed for Discoverer. 

One major modification has been 
the installation of a quick-access breech 
ring to permit installation of biological 
specimens within 3 hr. before launch. 

DeLiberato described these other 
major satellite components: 
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• Tankage. Single tank will supply en- 
vironmental and attitude control nitro- 
gen, and a single tank will supply life 
support and fuel cell oxygen. Gas will 
be stored in cryogenic tanks to save 
weight and volume. All cryogenic tanks 
are modifications of those in the Gemini 
spacecraft. 

• Environmental control. Specified tem- 
peratures are 75:±2F and 75±5F, de- 
pending on the mission. These close 
tolerances will require water augmenta- 
tion, and water will be drawn from 
the fuel cell for cooling. 

• Telemetry, tracking and command. 
Pulse-code-modulated spacecraft telem- 
etry system will be used. Discoverer re- 
entry' FM/FM will be used in the 
re-entry vehicle. Tracking will be ac- 
complished by the NASA minitrack 
network, and re-entry telemetry will be 
compatible with that used in the Pacific 
Missile Range. 

Command system will have a ca- 
pacity of 40 real-time commands and 
a single stored command. Single stored 
voice command will control de-orbit. 

• Life support. In addition to the two- 
gas atmosphere, this system features 
lithium hydroxide carbon dioxide ab- 
sorption; ’lip-controlled water supply, 
and sea water cooling after impact. 

• Attitude control. This will be accom- 
plished by nitrogen cold gas jets, acti- 
vated when the threshold detector 
senses the vehicle is exceeding a pre- 
selected value. Two infrared sensors will 
provide pitch and roll reference for re- 
entry, and a magnetometer will provide 
yaw reference tor this maneuver. 

Launch of the Biosatellite payloads 
will mark a resumption of life sciences 
space flight programs after what will be 
a lapse of four years. Last primate 
flight was made Nov. 29, 1961, when 
the chimpanzee Enos flew two orbits in 
the Mercury Atlas-5 capsule. 

Primate flights were used extensively 
in developing the Project Mercury sys- 
tem, mainly in Little Joe ballistic mis- 
sions from Wallops Station, Va. NASA 
established a policy decision during 
Mercury' that it would not fly animals 
in either Gemini or Apollo spacecraft 
developments. Contributing to this 
decision was the position of the Mer- 
cury astronauts, who felt that they 
should make test flights, rather than 

Gen. Phillips to NASA 

Washington— Brig. Gen. Samuel C. 
Phillips, vice commander of USAF Sys- 
tems Command's Ballistic Missile Div. 
and Minuteman program director (see 
p. 15), will join National Aeronautics 
and Space Administration as deputy di- 
rector for Project Apollo on Jan. 15. 
He will be responsible for management 
and administration of the manned lunar 
landing program. 
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Nuclear Flight Programs Canceled 
As President Trims FY’65 Budget 


Washington— President Johnson’s 
economy ax last week fell on the Rover 
nuclear propulsion flight program, mili- 
tary budget requests and the hiring 
policies of the U. S. government. 

Atomic Energy Commission and Na- 
tional Aeronautics and Space Adminis- 
tration in a joint announcement Dec. 
24 said the Lockheed Rift (reactor-in- 
flight test) project is canceled; the Kiwi 
ground reactor part of the Rover pro- 
gram will continue unchanged, and the 
Nerva (nuclear engine for rocket vehicle 
application) development effort will be 
stretched out. 

The joint AEC-NASA Space Nuclear 
Propulsion Office estimates 1,300 em- 
ployes will be affected by the cancella- 
tion and stretch-out— 67 5 at Aerojet, 
400 at Lockheed and 200 at Westing- 
house. AEC is expected to save $25 
million in Fiscal 1964 and S54 million 
in Fiscal 1965 while NASA is expected 
to save $15 million in Fiscal 1964 and 
$88 million in Fiscal 1965. 

These economy efforts, the agencies 
said, “will save as much as $180 million 
of planned and programed funds in 
Fiscal '1964 and 1965." AEC and 
NASA said that they have invested $450 
million on Rover. President Kennedy, 
after visiting Rover installations in De- 
cember, 1962, rejected proposals to ac- 
celerate the program and approved less 
than requested (Dec. 17, 1962, p. 28). 
President Johnson's action shows he too 
agrees with those advisers who contend 
it is too early in terms of the nuclear 



technology to invest heavily in actual 
space flight vehicles. He is expected to 
ask about $160 million for Rover in 
Fiscal 1965, or about $100 million less 
than the agencies requested. 

Los Alamos Scientific Laboratory will 
continue Kiwi nuclear reactor ground 
tests through the next 12 months and 
make a try to develop higher powered 
graphite reactors under the project 
name of Phoebus. 

The stretch-out of the 1,000 mega- 
watt Nerva engine project, being con- 
ducted by Aerojet and Westinghouse, 
will be accomplished by postponing 
flight system development. Instead, the 
contractors will concentrate on reactor 
engineering and the subsystems needed 
to develop an operating experimental 
nuclear propulsion engine. AEC and 
NASA said they contemplate building 
a flying version eventually, but did not 
specify a schedule. 

NASA’s Marshall Space Flight Cen- 
ter directed Lockheed's Rift project. The 
agencies claimed "almost all” of the 
$14 million already invested in Rift is 
applicable to other programs. No flight 
hardware has been built. The Rift pro- 
gram called for delivery of the actual 
flight stages and testing them in 1966 


Minuteman Decision 

President Johnson is to meet with the 
joint chiefs of staff at his Texas ranch 
Dec. 30 and then is to decide whether 
to procure 50 or 150 USAF-Boeing Min- 
uteman missiles in Fiscal 1965. 

Air Force Chief of Staff Curtis E. Le- 
May is arguing for the larger number, and 
Defense Secretary Robert S. McNamara 

President’s decision will determine 
whether the U.S. by mid-1969 has 1,200 
or 1,950 Minutemcn. Another issue to 
be discussed is whether to build a jet 


and 1967. Last year the flight date 
slipped to 1970 because of engineering 
problems with the Kiwi reactor. 

President Johnson discussed other 
economy moves between meetings with 
high government officials at his Texas 
ranch over the Christmas holidays. He 
said $9 billion in military budget re- 
quests was denied. This, however, is 
not unusual. Defense Secretary Robert 
S. McNamara said he denied $1 3 billion 
in Fiscal 1964 budget requests from 
sendee chiefs (AW Jan. 21, p. 26). The 
other economy move was setting ceil- 
ings on the level of employment for all 
government executive agencies. He said 
there will be fewer federal employes in 
1964 than there were in 1963. 


Boeing to Build Lunar Orbiter 


Washington— Boeing Co. last week 
was selected for a $60-million contract 
from the National Aeronautics and 
Space Administration to build five 
Lunar Orbiter spacecraft. 

Boeing’s proposal was selected after 
NASA’s top management re-examined 
bids submitted by five firms. The others 
were Hughes Aircraft Co., Lockheed 
Missile and Space Div., the Martin 
Co. and TRW Space Technology Lab- 
oratories. 

NASA said Boeing's proposal was 
selected because it offered the greatest 
assurance of mission success. The Boe- 
ing proposal included use of a three- 
axis stabilization system similar to the 
one on the successful Mariner 2 Venus 
spacecraft, an Eastman Kodak-developed 
camera system and Radio Corp. of 
America power and communications 

Aviation Week & Space Tech- 
nology learned that Boeing’s bid of 
$60 million was the highest, but that 
the firm won the contract because of 
the high reliability factor in the space- 
craft design approach. 

Of all NASA's programs, the lunar 
flight program has been the least suc- 
cessful. All three Atlas-Able flights in 


1959 and 1960 failed and all five 
Ranger flights— three of them lunar 
photography missions— were unsuccess- 


Ranger 6, the next scheduled, is 
launched in February. 

With the first manned landing still 
scheduled in late 1968, time is fast 
running out for the reconnaissance of 
lunar landing sites by unmanned space- 
craft. 

Although the remaining Ranger 
flights and the first of the Surveyor 
soft lunar landings are scheduled to 
take place before the first Lunar Orbiter 
flight in 1966, the Lunar Orbiter is 
viewed as a determined attempt to in- 
sure availability of lunar surface pictures 
if all else failed. 

NASA said the incentive contract 
with Boeing (AW Oct. 7, p. 32) would 
provide for a spacecraft of 800-lb. or 
under to fly on the Atlas Agena rocket. 
The spacecraft is to carry scientific in- 
struments, as well as cameras, to meas- 
ure radiation levels and micrometeoroid 
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Flights Replace Hours as Measuring Unit 


Washington— Number of flights, rather than hours flown, will soon become 
the standard of measurement for accident analysis and cost effectiveness 
studies in the Air Force, Navy and Army. 

For nearly a year, individual services have been trying to find more 
realistic ways of measuring aircraft operations so that budget requests can 
be justified with factual statistics. 


Both Navy and Army favor the 
change and have informally recom- 
mended it to the secretary of defense. 
The Air Force was slow to accept the 
idea but recently changed its position 
and now looks favorably on it. 

Key factor behind the proposal is 
flight length. One flight usually ac- 
complishes one mission, regardless of its 
length. Thus, a number of considera- 
tions must be faced by service air pro- 
curement and operations planners. 
Among them are: 

• Exposure to hazards. The critical por- 
tions of a flight are takeoff under full 
load conditions, early climb, some com- 
bat in-flight operations and the final 
approach and landing. An average 
flight includes this set of actions, re- 
gardless of its duration. 

• Maintenance. Periodic maintenance 
and overhaul in the past has been based 
on hours flown. But maintenance is per- 
formed between flights, to check air- 
craft parts and replace them if needed. 
Most parts receive greatest wear in take- 
off, climb and landing. 

• Cost effectiveness. Importance of the 
mission must be weighed against the 
factors of original aircraft price, cost of 
maintenance and cost of operations. 
Again the flight rather than the hour 
standard fits more readily into this type 
of cost-effectiveness analysis. 

• Pilot effectiveness. This has been a 
center of argument for many years. A 
jet fighter or attack aircraft pilot who 


Sprint Nuclear Switches 

Industry proposals for special nuclear 
switches, designed to protect avionics 

missile missile from damage caused by 
pulses released bv nuclear explosions, 
are being evaluated by Martin Marietta, 
prime contractor for the high-accelera- 
tion missile. 


The switches probably would tempo- 



neutron spikes. Nuclear pulses have 
long been known to have dismptive ef- 
fects on avionics gear (AW Aug. 8. 
1960, p. 58; Aug. 19. p. 93)-particularly 
digital circuits in missile guidance sys- 
tems— well beyond normal destructive 
range of heat and blast effects. 


has been flying five years may amass 
1,300 pilot hr., a bomber pilot 3,000 
hr., and a transport pilot 4,500 hr. The 
question raised most often is, "Does 
the pilot with the most hours have the 
most experience and greatest compe- 

Experience has shown that when 
analysts compute costs, they find them- 
selves working on the basis of flights 
rather than hours. In a single flight, 
the landing gear will be cycled once 
after takeoff and again before landing. 
Inspection and maintenance for this 
subsystem thus is needed on the basis 
of the number of times used, not how 
long it was flown. Engines are oper- 
ated at their maximum power for take- 
off and at high power for the climb. 
Combat aircraft use high power for 
small portions of their combat missions. 
For straight and level flight there is 
little strain placed on the engines. 

The onc-timc-pcr-flight principle ap- 
plies to other subsystems as well. 
Bombs are dropped only once by the 
large bombers. They are dropped sev- 
eral times by attack aircraft, but each 
individual bomb rack is used only once 
per flight. In interceptors, air-to-air 
rockets are fired one or more times— but 
each individual launcher is used only 

Maintenance costs for most subsys- 
tems, consequently, are tied more to the 
number of flights rather than to the 
times used. Avionics are an exception. 
Electronic component lives are based on 
lime. But even here the shocks of 
landing and combat maneuvers encoun- 
tered on a single flight become mainte- 

Accident rates have been tied to 
hours flown since the early days of avia- 
tion. However, most accidents occur on 
lakcoff and landing. Thus the long en- 
durance types of aircraft have much 
lower accident rates per 100,000 hr. 
flown. In order to compute accident 
costs for budget purposes, the use of the 
flight standard will be more realistic in 
that it will equalize accident rates be- 
tween small jet aircraft, large bombers 
and transports. 

Pilot qualifications have also been 
tied to hours. Pilots in non-flying billets 
who meet the physical and age require- 
ments for future combat duty must fly 
100 hr. per year. One jet pilot explains 


it this way, “In order to get my 100 
hr. I have' to fly the T-33 jet trainer. 
My average time per flight is 2 hr. That 
means I have to make 50 flights a year. 
The bomber and transport pilots fly up 
to 12 hr. or more per flight.” 

In analyzing cost effectiveness of air- 
craft, three principal factors are used. 
One is the sortie, a flight in which a 
military mission is performed. The 
second is cost. Third is effectiveness. 

Effectiveness is generally stated in 
terms of percentage of target kill, 
whether it be percentage of destruction 
of a bombing target, troops put out of 
action, vehicles disabled, aircraft de- 
stroyed in interceptor missions or ships 
sunk. During World War 2, the popu- 
lar system for measuring bomber ef- 
fectiveness was tons of high explosive 
bombs dropped on a target. This sys- 
tem was applied to nuclear weapons 
when they came into the inventory by 
stating strength in kilotons and mega- 
tons. Now it is gradually being phased 
out in terms of target kill. 

One result of applying cost-effective- 
ness principles to tactical aircraft mis- 
sions in which conventional bombs, 
with yields in pounds or tons, is the 
discovery that a simpler, less compli- 
cated aircraft makes a much better score 
than a complex aircraft. As one officer 
puts it, "Don’t buy a megabuck air- 
plane to carry micromegaton bombs.” 
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Shareholders Approve 
Garrett, Signal Union 

Los Angeles— Final favorable regu- 
latory and tax rulings are all that remain 
pending prior to the merger of Garrett 
Corp. into Signal Oil & Gas Co., fol- 
lowing approval of the corporate com- 
bination by shareholders of the two Los 
Angeles-based companies Dec. 19-20. 

Officials of the two companies expect 
the merger to become effective early in 
1964. Garrett then will become a 
wholly-owned subsidiary of Signal, re- 
taining its corporate identity and its 
present management. 

In the shareholder elections, the vote 
to approve at both companies easily ex- 
ceeded the required two-thirds of out- 
standing shares necessary for the merger. 
Approximately 83% of Signal shares, 
and 79% of Garrett shares, were voted 
for the merger. 

The nearly completed merger marks 
the end of a sometimes-heated financial 
chapter which began early in September 
when Curtiss-Wright Corp. announced 
an offer to buy 700,000 shares of Gar- 
rett stock from shareholders at S50 a 
share, about S8 above the market price 
(AW Sept. 16, p. 39). Garrett manage- 
ment opposed this and a subsequent S57 
a share offer. The Signal merger is an 
outcome of Garrett management ef- 
forts to fend off the unsuccessful CAV 
offers, and to forestall possible future 
efforts to acquire control of Garrett by 
C-W or some other company not ac- 
ceptable to Garrett management. 

Johnson Scores Curb 
On Joint Moon Flight 

Washington-Prcsident Johnson ex- 
pressed strong disapproval of the con- 
gressional curb on any joint U.S.-Soviet 
Union manned lunar landing program 
in signing the Fiscal 1964 Independent 
Offices Appropriations Act. 

After signing the bill on Dec. 19, he 
noted his “concern," and added: 

"While it will have no practical effect 
since there is no chance of our being 
engaged in a joint manned lunar land- 
ing with any other country during the 
remainder of this fiscal year. 1 believe 
such a restriction to be undesirable in 
principle. It impairs the flexibility 
which we should seek to retain in our 
relations with other countries. It may 
raise some doubts as to our willingness 
to work cooperatively with other na- 
tions in the most important space effort 
of this decade. Finally, it is unneces- 
sary: the Congress can and should, 
without need for this provision, play 
its appropriate role in any arrangements 
we may make for intemational coopera- 
tion in man’s attempt to land on the 
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Apollo Fuel Cells Delivered 

Washington-First three prototype fuel cell units for the Apollo command module 
were delivered last week by Pratt & Whitney to North American Aviation, prime 
Apollo spacecraft contractor, following acceptance tests in which the cells operated 
over a range of 500-2,000 w. The fuel cell has been considered a kev pacing 
item in Apollo development. 



to those in a Satnm 5 launch. 

will power electrical units in the Lunar Excursion Module. 


Fifteen Firms Asked to Take Part 
In Comsat Design Competition 


By Katherine Johnsen 

Washington— Fifteen or more firms 
are expected to participate in the design 
competition for a commercial commu- 
nications satellite. Proposals to Commu- 
nications Satellite Corp. are due Feb. 
10 . 

The corporation plans to evaluate the 
proposals and let contracts for actual 
engineering design by early March. The 
design effort will last six months, until 
early September. 

In the interim— before mid-1964— 
the corporation will float stock (AW 
Oct. 14 p. 34). Fifty per cent will be 
offered to the public at a maximum 
price of S100 a share and 50% reserved 
for purchase by communication com- 

Following the six-month design ef- 
fort, the new board of directors, elected 
by the stockholders, will decide the 
award of hardware contracts for the ac- 
tual building of a satellite system. 

In soliciting design proposals for 
either a medium-altitude or a high- 
altitude synchronous “basic system," to 
be operational 1967-68, the satellite 
corporation raised “the possibility" of 
an earlier experimental-operational capa- 
bility. This would involve orbiting a 
first generation commercial synchronous 
satellite in 1965. It would have band- 
width and power for television capabil- 
ity; or for facsimile, data, or telegraphic 
message traffic; or for up to as many as 
240 two-way telephone channels. 

"Additional synchronous satellites of 
this type could also be added later if de- 
sired." the corporation said. 

The corporation set these criteria for 
proposals for the basic system: 

• For a medium-altitude system, the de- 
sign must provide for an initial launch 
not later than 1966 and for initial 
global coverage not later than 1967. It 
must be based on circular orbits of 


lecember 30, 1963 


5,700 mi. to 13,800 mi. The number 
of satellites for a random system is to be 
assumed as 18, at 90-deg. inclination. 
For a phased medium-altitude system, it 
is to be 12 satellites: two orbit planes of 
six each at 90-dcg. inclination. 

• For a synchronous system, initial 
launch must take place not later than 
1967, and initial global coverage 
achieved not later than 1968. It is to 
involve six satellites in equatorial orbit 
at 22,300 mi. 

The corporation said the numbers of 
satellites for the three systems were 
specified solely to provide a common 
basis for proposals. They do not neces- 
sarily represent the numbers for an 
actual operational system. 

Three vehicles were stipulated for 
either single or multiple launch of the 
satellites: the Atlas-Agena, the thrust- 
augmented Delta, or the thrust-aug- 
mented Thor-Agena. Designs for other 
launch vehicles must be approved by 
the satellite corporation. The cost per 
shot was given as S8.5 million for the 
Atlas-Agena, $3 million for the thrust- 
augmented Delta, and S6 million for 
the thrust-augmented Thor-Agena. 

All the satellites proposed should be 
designed for an in-orbit operating life 
of at least three years, the corporation 

The bidders list for design proposals 
includes these 1 5 firms: 

Radio Corp. of America; Bendix 
Corp.; General Dynamics Corp.; Gen- 
eral Electric Co.; General Telephone & 
Electronics Corp.; Hughes Aircraft 
Co.; International Telephone &• Tele- 
graph Corp.; American Telephone & 
Telegraph Co.; Lockheed Aircraft 
Corp.; Martin Co.; Motorola, Inc.; 
Philco Corp.; Raytheon Co.; TRW 
Space Technology Laboratories and 
Westinghousc Electric Corp. On re- 
quest, the satellite corporation may ap- 
prove other bidders. 
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Receiving Kits May Widen Tiros Data Use 

By George Alexander 

Cape Canaveral— Success of the first Automatic Picture Transmission 
(APT) camera system aboard the orbiting Tiros 8 meteorological satellite has 
suggested plans for simple, low-cost ground receiving kits with which any 
local commercial television station could service its community with real- 
time weather displays and analyses for that particular area. 

Radio Corp. of America, developer of the APT system and builder of 
the Tiros satellite under contract to NASA's Goddard Space Flight Center, 
is understood to be on the verge of marketing an APT ground kit for regular 
weather stations which would cost around §25,000. Most of the ground sta- 
tions purchased by users for the APT program from the Fairchild-Stratos 


Corp. cost approximately §32,000 each. 

Beyond this, RCA is said to be ac- 
tively considering kits consisting of re- 
ceiving antenna, photo-facsimile ma- 
chine and related equipment, which 
would sell for an as-yet undetermined 
price but which would be within reach 
of most commercial television stations. 

If this market should develop as ex- 
pected. Fairchild-Stratos and other firms 
undoubtedly would give RCA compe- 
tition. In a situation like this, ob- 
servers believe that a cost of less than 
§10,000 for a complete kit is possible. 

Fairchild-Stratos has definite plans to 
continue development and marketing 
of Tiros ground stations of which it has 
now delivered 47. Production is at serial 
number 51. and a station has been or- 
dered by the French government. Fair- 
child said. 

Tiros S and its APT system were 
launched from here at 4:50 a.m., EST, 
Dec. 21 after a week of postponements 
caused by the Delta launch vehicle 
(AW Dec. 23, p. 26). The 260-lb. 
satellite was injected into an orbit 
whose apogee was 469 mi., perigee of 
436 mi., period of 99 min., and an angle 
of inclination (to the equator) of 58.5 
deg.— all well within planned param- 
eters. The satellite carried a conven- 
tional 108-deg. lens television camera, 
two of which have been flown on all 
previous Tiros spacecraft, but no in- 
frared sensors. The regular TV camera 
was not working properly after orbital 
insertion and both NASA and RCA 
officials were attempting to determine 
a cause by late last week. Interference 
from a strong ground radio station was 
considered as a possible cause. 

Demonstration of the APT system’s 
capabilities and of ground stations’ 
ability to receive and use the data 
transmitted bv this svstem was of prime 
importance in this flight. The APT 
flown aboard Tiros 8 is the same type 
of camera that will be flown aboard 
the more advanced Nimbus weather 
spacecraft, the first of which now is 
slated for launch in the first quarter 
of 1964 from Pacific Missile Range. 

APT was conceived as a simple and 


reliable camera system which would 
transmit cloud-cover photographs to 
ground stations without complex pro- 
gramming circuitry. On a Nimbus 
vehicle, whose orientation would be 
changed constantly so that its cameras 
would always be pointed toward the 
earth, the APT system would auto- 
matically transmit pictures to all ground 
stations within the 1,500 mi. radial 
range of its transmitter. A sun-sensor 
would shut off the system when the 
satellite passed into the earth’s shadow. 

On the spacc-orientcd Tiros satellite, 
however, the APT system carries a pro- 
grammer so that NASA can command 
use of the new camera during those 
times when orientation of the satellite- 
in relation to the earth— and available 
sunlight are correct. Control of the 
camera’s dutv cycles also permits NASA 
to extend the approximately 600-800 



hr. lifetime of the camera over as much 
as a one-year orbital period. 

The programmer also permits NASA 
to command the APT system to begin 
operating when passing over an area- 
such as Europe or the South Pacific— 
where orientation and lighting require- 
ments are satisfactory, but where there 
is no station capable of sending a “turn- 
on" signal to the satellite. Without this 
provision, the APT system would come 
on whenever the sun was in the proper 
position, regardless of the earth’s loca- 
tion. The system therefore could 
futilely photograph outer space. 

As of last week, there were stations 
in France, the Indian Ocean, England, 
Australia and Canada equipped with 
APT receiving kits, in addition to 40 
U. S. stations on the continental U. S., 
Hawaii, Alaska and Puerto Rico, and 
U. S. military installations in New 
Zealand, Okinawa, The Philippines, 
Spain, Germany, Japan and Turkey. 
Only four U. S. stations— in Alaska, 
Wallops Island, Va., Pt. Mugu, Calif., 
and Princeton, N. J.— have the ability 
to command the satellite to begin re- 
mote operations. Remote operations are 
controlled by a timer aboard Tiros 8 
and this can be set to begin up to 3 hr. 
after receipt of the “on” signal. 

The APT camera consists of a special 
RCA-developed 1-in. dia. vidicon with 
a photo-sensitive surface. Cloud-cover 
seen by this camera is etched on this 
surface, augmented by a polystyrene 
layer for enhanced image retention, 
during a 2 millisec. exposure. 

An electron beam scanner then reads 
the image as a series of varying voltages 
and transmits this data to ground sta- 
tions over a 5 w. transmitter. Ground 
stations then convert this 800 line 
readout on conventional radio-photo- 
graph facsimile machines. Total time 
for transmission of a single picture is 
208 sec., with 8 sec. alotted for prepara- 
tion of the camera, 2 millisec. for ex- 
posure and 200 sec. for readout. A 
ground station can receive as many as 
three pictures during the overhead pass 
of Tiros 8. 

A second APT camera is expected to 
be flown aboard Tiros 12 (AW June 24. 
p. 38). This will be a “wheel" version 
of the first-generation meteorological 
satellite and will be spin-stabilized on 
its horizontal axis. It will travel through 
space like a spinning wheel and the 
APT camera will be pointed toward 
the earth once every revolution. Life- 
time of this camera’ is expected to be 
about 2,500 hr. 

The successful launch of Titos 8 was 
the 21st consecutive success for the 
Douglas Aircraft Co.-built three-stage 
Delta launch vehicle. 
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NASA to Re-acquire 
Large Solids Program 

National Aeronautics and Space Ad- 
ministration is about to rc-acquire the 
large solid motor program— which it 
yielded to Defense Dept, in 1962— 
when responsibility for the 260-in.-dia. 
motor is transferred from DOD back 
to the civilian space agency. 

NASA is interested in using a half- 
length 260-in. motor with a Saturn 
S-4B second stage (AW Dec. 23, p. 4S) 
to boost payloads of 55.000 to 60,000 
lb. into low earth orbit. Industry spec- 
ulation is that the agency would use 
such a vehicle to flv small space sta- 
tions or segments of large stations. 

Transfer of the program is expected 
shortly when an agreement between 
Dr. Robert Seamans. NASA associate 


administrator, and Roswell Cilpatric, 

signed by both men. The program then 
will become the property of the Office 
of Advanced Research and Technology 
(OART) in NASA headquarters, prob- 
able under William Cohen, with the 
Marshall Space Flight Center. Hunts- 
ville, Ala., designated the responsible 
field center. 

NASA is expected to seek about SI 5 
million in Fiscal 1965 for the program 
and about S30 million in Fiscal 1966. 

The 156-in.-dia. motor program, the 
other part of the large solids program 
(AW Feb. 11, p. 50) and primarily a 
component test vehicle, will remain a 
USAF project. It is expected that De- 
fense Dept, will sustain this program 
through at least demonstration firings, 
but beyond that, the program’s future 
is said to hinge on the military role in 
space (AW Dec. 16, p. 30). 


Federal Aviation Agency last week 
set May 1 5 as the deadline for design 
proposals by U. S. airframe manufac- 
turers for a short-haul, passenger-cargo 
transport (AW Nov. 4. p. 28). Pro- 
posals will be used as a basis for select- 
ing up to three contractors to pre- 
pare design specifications for an air- 
craft suitable for short-haul markets. 
Contracts will be limited to §100,000. 

C. E. Woolman, 74. president and 
general manager of Delta Air Lines, in- 
dicated he will relinquish the top post 
on Jan. 31, 1965, to Earl Johnson, 58, 
who recently joined the airline as ex- 
ecutive vice president. 

IBM Federal Systems Div. will build 
a one-way, air-to-ground laser commu- 
nications system, to investigate its 
feasibility for satellite communication, 
under an §85,515 contract from 
NASA's Manned Spacecraft Center. 
The system, which will use a gallium- 
arsenide injection laser, initially will be 
evaluated in point-to-point ground tests 
followed by aircraft-to-ground tests. 
System delivery date is late 1964. 

Madagascar and the U. S. reached 
agreement last week on installation and 
operation of a transportable tracking 
station at Majunga on the island's 
northwest coast. The station, which will 
be operated by NASA and Malagasy 
personnel, will determine whether satel- 
lites launched from the Pacific Missile 
Range have been injected into orbit. 

Electronic Industries Assn, will 
abandon its quarterly survey of micro- 
circuitry sales. The action stems from 
the decision of a major microcircuit 
supplier to stop its participation in the 
voluntary industry reports to EIA be- 
cause summary data leaked to the press 
(AW Dec. 23,' p. 63). 

Motorola, Inc. last week was awarded 
a contract to build at least three and 
possibly 12 S-band receiving subsys- 
tems for the deep space and manned 
space flight tracking networks of NASA. 
The contract, which could total as 
much as §6 million, is a follow-on to the 
one NASA awarded to the firm in 
March, 1962. 

Kaman Aircraft Corp. has reported 
a net loss for 1963 estimated at §1,400,- 
000 and has omitted the stock dividend 
paid in previous years. Charles LI. 
Kaman said the losses were due to write 
offs against product improvements, re- 
search and development program costs 
shared with the government, improve- 
ments on helicopters being delivered 
to the services and changes in procure- 
ment practices. 
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Successful First C-141 Flight 
Begins Extensive Test Series 


AIR TRANSPORT 


1963 Trunk Profit May Pass $100 Million 


Traffic growth of 14% seen; financial outlook is 
bright for domestic and international airlines in 1964 
By L. L. Doty 

Washington— Optimism over prospects for growing earnings in 1964 is 
prevailing throughout the U. S. trunkline industry as early estimates indicate 
a 14% increase in traffic for 1963 compared with 1962, and a strong possibility 
that 1963’s net profit will pass the $100 million mark. 

This Aviation Week & Space Technology traffic forecast, slightly higher 
than the 11.9% gain predicted in December by the Air Transport Assn., is 
based on actual operations for 1 1 months and an estimate for December. The 
net earnings forecast were projected from the $72.3 million actually reported 
by the industry for the first nine months of 1963. 

Similar optimism for a 1964 improve- 


ment is being expressed in the inter- 
national field. Sir William Hildred, 
director general of the International Air 
Transport Assn., last week predicted 
that the world's scheduled airlines 
will show a 14% increase in both the 
number of passengers carried and reve- 
nue passenger miles flown in 1964. 

Expectation that 1964 will bring 
about a continued expansion of busi- 
ness is based principally on the present 
healthy state of the general economy 
and the steady expansion of airline 
traffic during the past several years. In 
1961, the U. S. trunklines reported a 
1% gain and, in 1962, a 7.8% improve- 
ment in revenue passenger miles. 

International scheduled airlines of 
the world showed no traffic increase 
in 1961, a 4% gain in 1962 and Inter- 
national Civil Aviation Organization has 
estimated a 6% increase for 1963. 

W. A. Patterson, United Air Lines 
chairman, in his year end report, said 
that ", . . 1964 could be the most re- 
warding year since the jet age began.” 

Me noted that "airline traffic will re- 
flect the strong uptrend most econo- 
mists predict for business in 1964," and 

"Revenue passenger miles flown by 
the nation's trunk airlines probably 
will increase about 7% over the 1963 
total. Earnings should improve as a re- 
sult of traffic growth and further ab- 
sorption of costs associated with the 
initial change from piston to jet air- 
craft.” 

George P. Hitchings, vice president 
economic research and financial rela- 
tions for American Airlines, also pre- 
dicted "better-than-average” gains in 
1964 if the general economy performs 
as expected. 

Hitchings agreed that the industry’s 
net profit will show an improvement in 
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1963, but warned that earnings still will 
be only 2 cents on each sales dollar, 
barely one-third of the amount required 
to earn the return on total investment 
considered reasonable by the Civil Aero- 
nautics Board. 

Hitchings also showed concern that 
the industry may not be as successful 
in arresting the normal cost increases 
in 1964 as it was in 1963. Hitchings 
estimated that 1963's cost increase was 
5% for the 11 trunklines. He said: 

“It will be difficult to hold expense 
to as small a rise. Escalation in employe 


pay and prices of materials and outside 
services usually adds this much or more 
to expenses.” 

Hitchings estimated traffic increases 
for 1963 at 13.5% and revenues at 
8%. For the first nine months of the 
year, total operating revenues had 
climbed 8.1% over the same period in 
1962, and total operating revenues rose 
6.1%. Operating profit for the first 
three quarters of 1963 was $216.9 mil- 
lion. 

Individually, airlines will report sub- 
stantial gains in traffic during 1963. 
Eastern Air Lines will show an unusu- 
ally high increase this year over last, 
but this is mainly due to the 1962 
strike that grounded Eastern between 
June 23 and Sept. 13. Northeast Air- 
lines’ normal traffic was retarded last 
year because the loss of some of its 
fleet curtailed operations (AW July 1, 
p. 37), and the CAB order removing 
the carrier from the New York-Florida 
market diverted passengers to competi- 
tors (AW Aug. 26, p. 38). 

Continental Air Lines is expected to 
show the highest percentage increase 
in traffic for 1963. According to Robert 
F. Six, the airline's president. Conti- 
nental will have flown more than 1.7 
million passengers during 1963, a gain 


Transatlantic Commodity Rates Lowered 

Montreal— International Air Transport Assn, has approved a 15-20% reduction 
in specific commodity car; 


it 100 lb. and 21 


SI. 14 per lb. for shipments 
of 1.100 lb. 

IATA also established n 


mile, depending upon the type and capacit 


il IATA traffic conferc 



Air France Management Defends Policies 

Paris— Air France management claims the national earner is beginning to recover 
from its financial difficulties which reportedly has led the French government to 
consider a management shakcup (AW Dec. 16, p. 44). 

Air France’s President, Joseph Roos, and its managing director, Louis Lcsicux, 

last July. They also fielded a scries of questions including one relating to reported 
government intentions to remove top officials (AW Dec. 16. p. 44). 

“I do not want to leave," Roos said. "Does the government want nie to? If so, 

if my removal is desired they deny it." 

dent of Air France is named by the government for a period of six years and can 
be removed only for serious reasons. 

Airline officials noted, among other special problems that Air France has had 
employe pay costs' at Air France rose 50% compared with 24% for other interna- 

Air France finances, since last July, have begun to improve, they said. Its operating 
deficit now is expected to be roughly $19 million compared with a deficit of $22.6 


of 22% over the volume carried in 
1962. 

Six stressed strong control over 
costs as a factor in his airline’s success 
this year. 

He said that the airline had held 
costs to a minimum through the final 
write-off in 1963 of the carrier's five 
Douglas DC-7 transports to scrap value, 
and by the standardization of its fleet 
to turbine-powered aircraft. “Ninety- 
nine per cent of our daily seat miles arc 
now being operated” with turbine 
equipment, he said. 

Commenting on the future, Six said, 
“In my opinion we are entering what 
well may be the most stable period in 
the company's history'. For the first 
time in 20 years, we do not face the 
prospect of having our aircraft become 
obsolete before being fully depreciated. 

Air Transport Assn, has estimated 
that local service airlines will report a 
12.5% increase in the number of pas- 
sengers carried in 1963 over 1962, and 
that revenue passenger miles will show 
a 15% increase. 

Certificated helicopter airlines will 
report a 30.1% increase in the number 
of passengers flown in 1963, and a 
56.7% increase in revenue passenger 
miles, according to ATA forecasts. 

Intra-Alaska airlines will show a 
5.5% decrease in revenue passenger 
miles, but intra-Hawaiian airlines will 
experience a 8.9% increase for 1963. 
Domestic all-cargo airlines are expected 
to report a 29% decline in revenue ton 
miles for the year. 

U. S. international and territorial 
scheduled airlines will report a 17.2% 
increase in revenue passenger miles, ac- 
cording to ATA estimates. This group’s 
total revenue ton miles will be 13.9% 
higher for 1963 than the volume 
handled in 1962. 


Red China Attacks 
U.S., Japan on Routing 

Communist China has attacked the 
U.S. and Japan for the latter’s refusal 
to permit a proposed re-routing of 
Karachi-Tokvo air service (AW Oct. 21, 
p. 43). 

The Red Chinese press charges that 
"covert pressure by the United States 
is the real cause of Japan’s discrimi- 
natory' act." It claims that the "inspired 
discrimination" has made the Pakistani 
public “equally angrv” at Japan and the 
U.S. 

The difficulty arose after Pakistan 
proposed amendment of its air agree- 
ment with Japan so that Karachi- 
Tokvo flights would serve Shanghai and 
Canton instead of Singapore. Red 
China wanted the new routing to 
shorten the flying distance between 
Pakistan and Japan and to facilitate air 
service between China and Japan. 

Instead, according to Peking Review, 
"Japanese authorities bowed to U.S. 
dictation and rejected the request on 
the grounds of ‘political implications.’ ” 

The Red Chinese organ said that 
Pakistan has protested and demanded 
reconsideration. "Officials and political 
figures in Rawalpindi [Pakistan] as well 
as businessmen in Karachi are remind- 
ing the Japanese government that the 
refusal can only be regarded as an un- 
friendly act.” 

The Peking Review continued: “Re- 
calling adverse U. S. comments on the 
Pakistan-China air agreement some 
time ago and the subsequent calling off 
of an already agreed U. S. loan for Dacca 
Airport development, the Karachi daily 
newspaper Dawn asks: ‘Could there be 
a connection between that attitude of 
Washington and Tokyo’s present re- 
fusal to let Pakistan International Air- 


lines operate to Japan through Canton 
and Shanghai? 

“ ‘The Japanese are a proud nation, 
and one does not like to think that they 
could be pressured by any other govern- 
ment in matters of policy which fall 
within their own sovereign jurisdiction. 
But the coincidence will not go un- 
noticed.’ 

“In this, as in many other questions,” 
Peking Review said, “toeing the U.S. 
line, which is to isolate China, will 
bring no good to Japan. The move is 
one of discrimination against Pakistan, 
and it also undermines Sino-Japanese 
friendship . . .” 

Total Pan Am-Panagra 
Merger Is Proposed 

New York— Complete merger of Pan 
American World Airways and Pan 
Amcrican-Grace Airways is proposed in 
a new Pan American application to the 
Civil Aeronautics Board (AW Mav 6, 
p. 41). 

The move changes Pan American’s 
previous proposal that it buy Grace’s 
50% interest in Panagra, then operate 
Panagra as a separate company. Panagra 
is jointly owned by Pan American and 
W. R. Grace, but Grace has agreed to 
sell out to its partner if the CAB 
agrees. 

Pan American, in its new applica- 
tion, opposed the CAB’s decision to re- 
solve, as a package, an anti-trust dis- 
pute between Panagra and Pan Ameri- 
can, a possible readjustment of U.S. 
routes in South America, and the 
change in Panagra ownership. 

“The effect of such a proceeding 
would be virtually to prejudge, indeed 
if not actually to determine, the es- 
sential character of the future U. S. flag 
air route pattern serving the West 
Coast of South America,” Pan Ameri- 
can officials said. 

Instead, Pan American wants the 
question of Panagra ownership decided 
separately from the Board’s action in 
the South America Route Case. 

Separate determination would leave 
the route case open to argument should 
Braniff International Airways, rather 
than Pan American, be authorized to 
buy Grace’s Panagra holdings. Braniff 
has offered to top Pan American's $10,- 
625,000 bid on the shares, arguing that 
consolidation of Braniff and Panagra 
would strengthen U.S. competition in 
South America while preserving two- 
carrier participation-Braniff in the 
West and Pan American in the East. 

It was Braniff which suggested the 
CAB consolidate the various aspects 
of the South American investigation 
into a single package. This, Braniff 
said, would settle with one decision the 
question of U.S. competition on that 
continent. 
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Super VC.10 
Flight Nears 


First flight is planned early next year for the first Vickers Super VC.10 turbojet transport 
The airplane 1 is one If 30 ordered by British Overseas Airways Corp ? Super VC.10 is 13 ft. 

plants arc four Rolls-Royce Conway RCo.^-OD engines. Super VC.10-CPF (below) is 
passenger-cargo version specially designed for BOAC's eastern routes (AW Oct. 7. p. 55). 

forward section, with 93 economy class scats at 34-in. pitch. Freight door is mounted for- 
ward of leading edge. BOAC will have eight mixed cargo-passenger versions in operation, 
starting in late 1965. 
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Lufthansa Hopes Break-Even Point Near 


By Edith Walford 

Cologne— Lufthansa German Airlines 
hopes to approach the brealc-even point 
this year for the first time in its post- 
war history, possibly requiring govern- 
ment subsidies for as little as l-to-2% 
of its over-all operational costs. 

The optimistic 1963 forecast by com- 
pany officials is based primarily upon 
traffic results obtained thus far this 
year coupled with a general cutback in 
expansion plans and a review of the final 
1962 figures, which show a marked de- 
cline in losses as compared with 1961. 
Equipment Moves 

In its effort to further cut losses while 
attracting new passenger potential, Luf- 
thansa plans a number of shifts in its 
present equipment inventory, including 
the sale to Pan American World Air- 
ways early next year of two of its seven 
Boeing 720-030B turbojet transports. 

However, despite progress thus far, 
Hans M. Bongers, Lufthansa board 
member and financial director, says the 
carrier still faces another few difficult 
years before it re-captures its pre-war 
position among major international air- 

Whereas its competitors’ share of 
world air traffic generally equals that of 
their respective countries' world trade, 
he says, Lufthansa last year recorded 
only a 2% share in world air traffic as 


compared with West Germany’s 10% 
share in world trade. 

Final 1962 financial results show a 
good improvement over the previous 
year, a fact also largely due to the 
carrier’s slower rate of expansion as op- 
posed to its rapid break into the in- 
ternational market following its re- 
organization in spring, 1955, plus a re- 
duction from 27.2 to 24 cents per ton/ 
mile in the production cost of capacity 
offered. 

With a loss of SI 1.2 million includ- 
ing depreciation and amortization 
charges, the company has reduced by 
more than half its " record deficit in 
1961 of $26.7-million. considerably re- 
ducing its dependence on German gov- 
ernment subsidies to cover its annual 

Recently-released final operational 
figures for last year also show marked 
advances and include: 

• 383.4 million ton miles offered, an 
increase of 23.2% over the previous 

• 203.5 million ton miles sold, an in- 
crease of 21.8% over 1961. 

• 1.9 million passengers carried, an in- 
crease of 19.7%. 

• 48.1 million ton miles of freight car- 
ried, a 30.5% increase. 

• 10.1 million ton miles of mail carried, 
a 90.1% gain. 

During the same period, Lufthansa 
achieved an over-all load factor on its 


North Atlantic route of 54%, the same 
as the previous year, while on the South 
Atlantic it fell four points to 63%. The 
Near East showed a slight increase from 
53 to 55%, and on the Middle and 
Far East network a one point increase 
to 51% over the previous year was 
recorded. Over-all load factor on Luf- 
thansa’s African network from Mar. 4 
to Dec. 31, last year, its initial period 
of operation, was 32%, while it climbed 
two points to 54% on the European 
and four points to 51 % on the carrier’s 
domestic services compared with 1961. 

On its North Atlantic routes where 
it offers more than half its total capac- 
ity, the carrier says it averaged 76 pas- 
sengers per flight carried during 1962 
and registered a seat load factor of 54%, 
the best among the 10 major transat- 
lantic operators. 

However, the persistent gap between 
demand and capacity available in this 
sector of its operations remains a major 
problem. In Lufthansa’s view, a good 
step towards its solution from which 
everybody would benefit would be the 
introduction of a simplified North At- 
lantic tariff structure. 

Total Traffic Share 

Lufthansa's 1 1 % share of total air 
traffic between Europe and South 
America in 1962 remained the same as 
the previous year and its 77% seat load 
factor also remained the same. Scats 
offered during the same period increased 
from 17,104 in 1961 to 21,258 last 
year and the carrier now ranks fourth 
among a total of 11 airlines operating 
between Europe and South America. 

With the introduction during 1962 
of year-round Boeing 720-030B services 
on Lufthansa’s Near East network, the 
carrier was able to improve its perform- 
ance in this area considerably, despite 
political disturbances and local cur- 
rency and travel restrictions. Com- 
pared with 1961, seat load factor in- 
creased by five points to 41% although 
capacity offered rose by 56% during the 

However, Lufthansa says that dis- 
tances between stops over its Near East 
network are too short and its share of 
fixed costs too high so that over-all 
results are still disappointing. 

In May, 1962, the airline increased 
its Frankfurt to Hong Kong round-trip 
services from two to three times weekly 
and this route was extended to Tokyo 
the following October. Seat/mile capac- 
ity offered over this route increased 
33% last year, while the number of 
passengers carried also rose from 32,730 
in 1961 to 42,544, an increase of 30%. 
Lufthansa’s Frankfurt-Bangkok via Pak- 
istan round-trip service, which the 
airline had hoped would attract more 



REAR VIEW of one of the four Pratt & Whitney JT3D-3 by-pass engines, which power 
Lufthansa's Boeing 707-330B aircraft, undergoing trials in the carrier’s jet engine test cen- 
ter at Hamburg. 
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passengers with the introduction of its 
Boeing 720B aircraft towards the end 
of 1961, failed to meet expectations in 
1962, primarily because of local foreign 
currency regulations, which favor na- 
tional carriers in the area. 

Far East Route 

Results on the Far East route have 
shown an improvement thus far this 
year, however, although passenger 
quotas between Bangkok and India and 
Hong Kong and Japan continue to 
limit the German carrier's performance 
here as well. Its seat load factor in the 
Middle and Far East last year averaged 
42%, four points less than the previous 

In March, 1962, Lufthansa inaugu- 
rated its first round-trip service be- 
tween Frankfurt and Lagos, Nigeria, on 
a once-a-week basis and had planned 
to open another route to Johannesburg 
via Athens and East Africa. The latter 
project was abandoned, however, when 
the carrier failed to obtain landing 
rights in Nairobi and Salisbury. 

In order to compensate in some meas- 
ure at least for the loss of its share of 
the traffic on the East African route, 
it extended its existing Frankfurt-Lagos 
round-trip service to Johannesburg at 
the beginning of this year, while its 
East African route now terminates at 
Khartoum. From Mar. 4 to Dec. 31, 
1962, its initial period of operation of 
the West African service, it recorded a 
scat load factor of 29% . 

In Europe, although competition was 
severe from the jet sendees of other 
carriers, Lufthansa's seat load factor 
increased one point last year to 55% 
over its largely Convair 440 and Vickers 
Viscount 814 operated network. Be- 
ginning Apr. 1, 1962, the carrier intro- 
duced Boeing 720B jet transports on 
most of its South-East European serv- 
ices as well as on a second daily round- 
trip flight between Frankfurt and 
London. Simultaneously, a second daily 
round-trip service between Frankfurt 
and Paris was inaugurated with a Sud 
Caravelle chartered from Finnair. 

From a total of 472.270 passengers 
carried on Lufthansa's domestic serv- 
ices in 1961, the number climbed to 
539.339 last year, an increase of 14%. 
The corresponding seat load factor was 
55%, five points higher than the pre- 

Thc increase of 30.5% in 1962 over 
the previous year in the carrier's over- 
all freight operations was due largely 
to a continuing upward trend in its 
North Atlantic cargo services where it 
recorded a 25% gain in addition to an 
increase of 38% in freight carried on 
its European network. 

Lufthansa’s charter operations last 
year showed a slight decline compared 
with the previous year. On a total of 
241 non-scheduled flights, it carried 



FREIGHT IS LOADED aboard a Lufthansa Boeing 720-030B turbojet transport at Lagos, 
Nigeria, which the airline serves on a twicc-a-wcck round-trip basis from Frankfnrt/Main. 
The carrier’s over-all freight services increased last vear by 30.5% over 1961. 


15.295 passengers to 50 different points 
in the U. S.. Europe, Asia and Africa 
not included in its regular scheduled 

On Dec. 31, 1962. total Lufthansa 
staff including flight personnel num- 
bered 12.434. an increase of 3.8% over 
the previous year’s total of 1 1 ,98 1 
employes. 

Lufthansa’s technical director, Ger- 
hard Hocltje, says that a decision prob- 
ably will be reached within the next 
few months on a suitable replacement 
for the carrier’s aging Convair 440 and 
Vickers Viscount SI 4 fleet, which are 
due to be retired from service towards 
the end of 1964 and the beginning of 
1965 and 1966-67 respectively. Douglas 
Aircraft Co.’s Douglas DC-9 and the 
British Aircraft Corp.'s BAC 1 1 1 twin- 
jet transports arc still the two major 
contenders for this order, (AW Mar. 
4. p. 45). 

Small-Aircraft Requirement 

Lacking German government sup- 
port, the Ernst Heinkel short-range 
He 211 B-l twin-jet design proposal 
has been abandoned, and Lufthansa 
now appears to favor the Fokker F-2S 
twin-jet development to fill its require- 
ment for a small aircraft to serve its 
planned citv-to-city, short-haul route 
expansion within West Germans’. 

Next March, the airline will sell two 
of its seven Boeing 720-0 30B jet air- 
craft to Pan American World Airways 
because of over-capacity in its medium- 
range network as a result of its failure 
not only to obtain landing rights in 
East Africa, but also permission to es- 
tablish a new route to Central America 
as well as a third weekly round-trip fre- 
quency between Frankfurt and South 
America (AW Sept. 30, p. 39). 


Simultaneously, the carrier will take 
delivery of a second Boeing 707-3 30B 
long-range transport to be used pri- 
marily for operation of its non-stop 
transatlantic services between Frank- 
furt and Chicago and Frankfurt-Mont- 
rcal and San Francisco. 

The carrier plans later to purchase a 
third Boeing 707-330B which, in addi- 
tion to its five Boeing 707-430s, will 
enable it slowly to close the gaps still 
missing in its long-range interconti- 
nental network, including new route 
extensions to Central America, a polar 
route to Tokvo and other points in the 
Pacific area. ' 

In spring next vear. Lufthansa also 
expects delivers’ of the first six of 12 
Boeing 727 short- to medium-range jet 
transports on order, with the remaining 
six due to arrive in the spring of 1965. 
They are scheduled for operation over 
the airline’s existing European routes 
between Frankfurt-London, Frankfurt- 
Milan. Frankfurt-Rome. Frankfurt- 
Madrid, Franfcfurt-Barcclona, Frank- 
furt-Stockholm via Copenhagen as well 
as its Near East service between Frank- 
furt and Tehran, all of which are pres- 
ently being operated by Lufthansa's 
Boeing 720-030B fleet. 

The airline says that the steady 
growth thus far of its new air shuttle 
flights between Frankfurt and Ham- 
burg introduced for a one-vear trial 
period last April (AW June 10, p. 43), 
will enable it gradually to extend the 
service over most of its major internal 
routes, although not before the latter 
part of 1964. Between Apr. 1 and Sept. 
1 this year, it recorded a total of more 
than 30,000 people carried on its 86- 
passenger Super Constellation 1049G 
transports serving the Frankfurt-Ham- 
burg route segment. 
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SHORTUNES 


AIRLINE OBSERVER 

► Total of 10 U.S. airlines have notified the Federal Aviation Agency of 
their intent to evaluate manufacturers’ proposals for the design of the super- 
sonic transport. Deadline for submission of these proposals to FAA by manu- 
facturers is Jan. 15. Government and airline evaluations will be formally 
reviewed in discussions scheduled for Mar. 25 and 26. Airlines participating 
in the evaluation are: American Airlines, Braniff Airways. Continental Air- 
lines, Delta Air Lines, Eastern Air Lines, National Airlines. Northwest 
Airlines. Pan American World Airways, Trans World Airlines and United 

► Watch for a move by India next year to expand Air-India routes in Africa. 

► FAA has proposed a rule requiring the installation of cockpit voice record- 
ers on all turbine-powered aircraft by July 1, 1965. Rule also will call for 
installation of the equipment, which will record flight crew conversations, on 
all pressurized four-engine piston aircraft by Jan: 1, 1966, and on all other 
aircraft in commercial service bv July 1, 1966. 

► Airlines will install static discharge wicks on all aircraft in response to an 
FAA recommendation that the devices be installed on all jet aircraft (AW 
Dec. 23, p. 41), despite wide disagreement over their effectiveness. Of the 
total of 440 jets operated by U.S. airlines, 117 will be retrofitted with the 
wicks. The rest arc already equipped with them. The 117 aircraft include 
48 Boeing 707s, 43 Douglas DC-8s and 26 Convair 990 and 880 models. 

► Russia’s Aeroflot is continuing to place twin-jet Tu-124s on more routes 
despite the usual winter reduction in over-all service. New Tu-124 routes 
include Volgograd-Kiev, Rostov-Odessa and Gorki-Mincralnve Vody, a 
Caucasus resort. First scheduled international service with Tu-124s— Moscow 
to Helsinki, Vienna and Copenhagen— began in November. Aeroflot has also 
inaugurated Moscow-Chelyabinsk flights with twin-jet 100-passenger Tu- 
140Bs. 

► Washington National Airport’s north-south instrument runway will be 
closed for four months beginning Apr. 27 to permit resurfacing and installa- 
tion of touchdown zone and center-line lighting systems. Installation of 
temporary navigational equipment to permit instrument use of the other 
two runways is now under consideration by FAA. Operating minimums at 
the aiqrort are expected to be raised substantially during the construction 

► Civil Aeronautics Board has released a tentative proposal for a local service 
class subsidy rate formula. Proposal represents a staff position on subsidy 
and has not been passed by the Board. Proposal estimates a total annual 
subsidy of S66 million compared with the rate established July 1, which was 
estimated to produce annual gross subsidy of $67.5 million. Staff will hold 
informal discussions with the carriers on the plan, but any agreements 
reached are not binding on the Board. Proposal is predicated on a 16% rate 
of return on equity, 7.5% return on preferred stock and 5.5% on debt. 

► Lease agreement between Pan American World Airways and South Pacific 
Air Lines, which pemiits Pan American to operate the Honolulu-Tahiti 
route for an interim period, has been approved by CAB. Expedited hearing 
on the joint application for the sale of South F'acific’s operating rights on 
the route to Pan American have been scheduled. 

► British Ministry of Aviation is studying the effect of grass dyed purple or 
violet to repel birds from airports and runways. Studies indicate that the 
coloring has some effect on seagulls and other birds, but costing and proc- 
essing have yet to be worked out. In the latest bird repellent experiment 
being conducted at Prestwick, Scotland, the Ministry has been using carbide 
guns, in which a chemical reaction produces a scries of loud reports to drive 
birds off the runway and approach path. 


► American Airlines flew 151 million 
ton miles of freight during the first 1 1 
months of 1963, a 6% increase over the 
volume handled in the same period last 


► Bonanza Air Lines has passed the 
500,000-passenger mark in one year for 
the first time. Total number of passen- 
gers carried since Jan. 1 exceeded that 
figure in early December and the com- 
pany expects "to go over 537.000 by the 
end of the year, which would represent 
a 26% increase over the 1962 volume. 
Bonanza is projecting an increase to 
more than 600,000 boardings in 1964. 

► Carton of high-quality, ultra-fragile 
wine glasses was flown by Pan American 
World Airways around the world from 
Vienna, Austria, to determine whether 
air freight handling for fragile products 
was practical. Glasses completed the 
21,300-mi. trip in two days in perfect 
condition. 

► Civil Aeronautics Board has approved 
a group tour-basing fare proposed by 
Trans-Caribbean Airways between New 
York and San Juan, but has ordered an 
investigation of the tariff. Fare is $95, 
22% lower than regular third-class fares 
and is available to groups of 1 00 or more 
persons. 

► New tenninal building at Amster- 
dam’s Schiphol Airport will be equipped 
with telescopic gangways connecting 
aircraft with loading docks. Building 
will become operational in 1966. 

► Pan American World Airways was to 
begin the first one-plane service between 
the West Coast and Tahiti via Hawaii 
last week. Initially, schedule calls for a 
once-a-week flight from Los Angeles 
using a Boeing 707 jet transport. 

airports showed slow improvement dur- 
ing 1963, although completion of ma- 
jor projects at Kiev and Moscow— espe- 
cially Domodedovo Airport-is lagging. 
Aeroflot built new airport hotels at 
Sverdlovsk, Chelyabinsk, Karaganda and 
Gorki in 1963. Besides the new passen- 
ger terminal at Novosibirsk (AW Dec. 
9, p. 45), terminals were opened at 
Penza and Skvtyvkar. 

► United Air Lines has been conducting 
a sales drive in Japan aimed at stimulat- 
ing more Japanese tourist travel to the 
U. S. Carrier estimates that by 1968, 
some 200,000 Japanese will be traveling 
overseas with 80,000 of these visiting 
the U. S. 
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Whatever 
happened 
to all 
those 


fluid 

fires? 





There were hundreds of them up to 1948 when Skydral* was introduced . . 


Skydrol took on a big job in 1948 . . . 



bigger job today! 



Today’s aircraft are bigger. Hydraulic systems are more extensive, more complex. More 
than a mile of hydraulic lines snake through a modern four-engine jet. They run through 
firewalls, unavoidably close to dangerous ‘‘hot spots”. . . possible ignition sources. 
Hydraulic leaks are going to happen. Spring a leak anywhere in this mile-long maze of 
tubing, hoses, couplings and fittings, and high pressure forces the fluid out in a finely 
divided spray or mist. Run this mist past a super-heated brake drum or any of dozens 
of other possible ignition sources all over the airplane and you’ve got an explosive 
situation on your hands. 

With flammable fluid in the hydraulic lines, you risk fire, the safety of passengers and 
crew, the loss of an airplane. 

With fire-resistant Skydrol in the lines, you lose a little fluid. That’s ALL. 

It's an easy choice, and most of the world’s major airlines have made the decision for 
Skydrol. 



, . . but not one since then in a Skydrol-equipped 




aircraft! 


Hydraulic system failures still happen. Leaks still spray hydraulic 
fluid over super-heated brake drums . . . onto glowing exhaust mani- 
folds . . . past sparking electrical contacts ... or into dozens of other 
possible ignition sources. That spells fire when the hydraulic lines 
carry flammable fluid. But no aircraft equipped with fire-resistant 
Skydrol has ever been involved in a hydraulic fluid fire. Not one! 



THE DECISION FOR SKYDROL’: A 15-year story of air safety 


This is the official fifteenth birthday for 
Skydrol. Since 1948 in commercial serv- 
ice, Skydrol has logged over 25,000,000 
flight hours without incident of hy- 
draulic fluid fire. Service records docu- 
ment case after case of hydraulic 
failures that might have resulted in fires 
but didn't because Skydrol filled the 
hydraulic lines. 

Today 66 airlines and the Military 
Air Transport Service fly Skydrol in 
all these aircraft as a vital part of 
their air safety programs: 



Airline Traffic— October 1963 
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AERONAUTICAL ENGINEERING 



GUARANI 2 PROTOTYPE POWERED by two Turbomcca Bastan 6A turboprop engines made its first flight in April. 


Argentine Guarani Aimed at W orld Market 


By Ward Wright 


Cordoba, Argentina— Argentina s first serious attempt to enter the world 
market with an aircraft of her own design— the Guarani 2 twin-turboprop 
transport— is well under way with completion of the first steps leading to 
U. S. Federal Aviation Agency type certification. 

The Guarani 2 in standard configuration is a 10-seat transport with a maxi- 
mum cruising speed of 298 mph., an economical cruising speed of 280 mph. 
and a stalling speed of 90 mph. The fuselage is unpressurized, but the aircraft 


has a sendee ceiling of 41,000 ft. and an 

Powerplants are French Turbomeca 
Bastan 6 As rated at 930 eshp. each with 
165 lb. residual thrust. Fuel consump- 
tion at 10,000 ft. at cruising speed is 
48 gph. on each engine. 

Brig. Gen. Amilcar San Juan, Argen- 
tine director of civil aviation, recently 
recommended that his foreign office ask 
the U. S. State Dept, to negotiate the 
bilateral airworthiness agreement needed 
before the certification process can be 

FAA, before issuing a type certificate 
to a foreign aircraft, first assures itself 
that the country's aeronautical agenes- 
is capable of seeing that regulations are 
being complied with. Production 
Guaranis will be built, for example, to 
FAA's S.R. 422 governing turbine-pow- 
ered transports. 

The Guarani 2 was designed by Ar- 
gentine Air Force Capt. Hector Eduardo 
Ruiz, of Argentina's government-di- 
rected, autonomous firm of D1NFIA 
(Direccion Nacional de Fabricaciones e 
Investigaciones Aeronauticas) located in 
Cordoba. Ruiz is DINFIA's aeronau- 
tical engineer in charge of airframe 
overhaul for the Argentine air force and 
is chief of the project group of the 
Military Aircraft Factory— one of DIN- 
FIA's three major divisions. 

At present one Guarani 2 is flying. 


engine-out service ceiling of 11,000 ft. 


Fuselages and components for three ad- 
ditional aircraft are in various stages of 
completion. Rollout of the first pro- 
duction aircraft is to come in late win- 
ter or early spring. Ruiz said he expects 
later Guaranis to be completed at a 
rate of 14 aircraft per month. He hopes 
for FAA type certification to be com- 
pleted by the end of 1964. 

Although the present Guarani 2 was 
built by Ruiz’s projects group directly 
under the authority of the Military' 
Aircraft Factory, production Guaranis 
will be built bv the Aircraft Factory 
(Fabrica de A viones)— DINFIA's quan- 
tity production facility-located only a 
few doors from Ruiz's shop. 

Tooling Operations 

Workmen and engineers are setting 
up jigs and other tooling for the first 
production run of 20 aircraft. According 
to Hilario Francisco Luciano, chief en- 
gineer of the production facility, tool- 
ing is 75% completed. 

DINFIA's shops are not large by 
U.S. standards, but equipment is mod- 
em and workmanship is high of quality. 
The production facility has had con- 
siderable experience in building a series 
of modem aircraft including, most re- 
cently, 48 Morane-Saulnier M.S. 760 


Paris liaison aircraft and 75 Beechcraft 
T-34 Mentor trainers. 

“Even though it costs as much or 
more to build an aircraft under license 
in here, the government feels the ex- 
pense is worth it to keep aeronautical 
skills alive in Argentina," Luciano said. 
He added: "We have benefited greatly 
both in knowledge and tooling from 
production under license." 

Another reason for the manufacture 
of aircraft in Argentina, it was pointed 
out, is the difficulty of obtaining hard 
money for procuring aircraft and com- 
ponents from abroad. 

Correcting Shortage 

The money problem lias been named 
as primarily responsible for the slippage 
of the rollout date of the first produc- 
tion Guarani 2 from Nov. I, to later 
this winter or early spring. Although 
DINFIA makes every part of the Guar- 
ani except engines, instruments, wheels, 
brakes and avionics equipment, raw ma- 
terials have to be imported. There has 
been some government delay in allot- 
ting money for those items— although 
40 Turbomeca engines for the Guarani 
have been bought. 

It is felt that this shortage of cash 
for needed imports may soon be 
corrected. Observers believe that the 
new government of President Arturo U. 
Illia will give more support to the aero- 
nautical efforts of DINFIA in general 
and the Guarani program in particular. 
And, as an autonomous organization, 
DINFIA is free to spend on the 
Guarani money made on such bread- 
and-butter items as the motorcycles and 
automobiles made by its General Pro- 
duction division. 

Ruiz said he expects the standard 
10-seat version of the Guarani 2 to sell 
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for about $385,000 complete with 
avionics equipment and weather radar. 
Other versions— those for military, 
ambulance, search and rescue, and 
aerial photography— will be offered. 

"After we complete the first series of 
aircraft," Ruiz said, "we may consider 
building a pressurized version.” Present 
Guaranis will come equipped with 
Bcndix liquid oxygen systems for high 
altitude flying. 

Foreign Inquiries 

The first group of 20 aircraft will not 
be aimed primarily for sale in the U. S. 
Ruiz feels that FAA certification is 
necessary for an aircraft to be successful 
on the world market, but he did not 
rule out the possibility that DINFIA 
would allow the aircraft to be built 
elsewhere under license, or to be sold 
in the U. S. without engines. They 
might be furnished by Continental 
Aviation and Engineering Corp. should 
it exercise its license to build Bastan 
engines. 

So far, Ruiz has had inquiries about 
the Guarani 2 from Central African 
Airwavs Corp., Salisbury, South Africa; 
A. E.' S. Trading Co.; Pty„ Ltd., of 
Victoria, Australia, and a linn in New 
Guinea. 

Ruiz began work on the Guarani 1 
(named for the melodic language of the 


Paraguayan indians) in 1960 after a 
request from the director general of 
DINFIA to study the possibility of in- 
stalling turboprop engines in the piston- 
powered 1. A. 35 Huanquero utility 
aircraft then built by DINFIA. 

In reviewing the problem, Ruiz said 
available engines dictated a choice 
between the Bristol Siddelev Gnome 
turboshaft engine and the Turbomeca 
3A. Ruiz said he rejected the Gnome 
because the rear location of the reduc- 
tion gearing required a forward-leading 
power shaft that meant a significant in- 
crease in nacelle frontal area. 

After the choice of a powerplant, 
Ruiz identified 17 problem areas that 
would have to be corrected before 
turboprops could be installed in the 
I. A. 35 Huanquero. Result of the study 
was construction of the Guarani 1. 
which incorporated about 20% of the 
Huanquero 's stnictural components in- 
cluding the twin vertical stabilizers and 
rudders. Before the first test flight of 
the Guarani 1 in February, 1962, Ruiz 
had completed a mockup of the Guarani 
2 incorporating improvements suggested 
by the actual construction of the Guar- 

Principal modifications to the 
Cuarani 1 were installation of the 
Turbomcca Bastan 6A engines, com- 
plete redesign of the tail unit, a new 


braking system, a weight reduction pro- 
gram and redesign of hydraulic circuitry' 
in the landing gear to permit positive 
extension and locking by gravity. 

Ruiz said the twin fin and rudder 
tail leftover from the Huanquero had to 
be scrapped because of high speed 
vibrations and insufficient stability dur- 
ing one-engine operation with turbines. 
Tail was modified to a high swcepback 
single vertical stabilizer of sufficient area 

caused by loss of one engine. 

Further Modification 

Futher modification included com- 
bining the new vertical stabilizer with 
a freshly designed variable incidence 
horizontal stabilizer. The effect, Ruiz 
said, is greater aerodvnamic efficiency 
and longitudinal stability. The new 
tail unit was attached to the old Guarani 
1 fuselage which had been shortened 
30 in. A plastic fairing was added to 
smooth airflow under the new tail 
assembly where the fuselage had been 
shortened. 

For an improved braking system, 
Ruiz said he demanded disc brakes 
which could stop the Guarani in 300 
ft. from 90 mph. in an emergency. The 
system also had to be capable of in- 
stallation without modification to 
landing gear or nacelle. After consulta- 


AVIATION WEEK & SPACE TECHNOLOGY, December 30, 1963 





ELECTRIC POWER FOR SPACE 

TRW Space Technology Laboratories is building electric power 
systems using electrochemical, photovoltaic and nuclear 
techniques. They are being used on America's major space 
programs, including OGO, Air Force 823 Program and Mariner. 
Engineers and scientists interested in energy conversion 
technology, transistor circuit design, electrochemistry and 
power system engineering should contact STL Professional 
Placement, One Space Park, Redondo Beach, Calif. Dept. A-12. 
TRW is an equal opportunity employer. 

TRW SPACE TECHNOLOGY LABORATORIES 

THOMPSON RAMO WOOLDRIDGE INC. 



tion with U. S., French and British 
manufacturers, a Dunlop braking sys- 
tem which met those requirements was 
selected. 

In the weight reduction program, 
elevator counterweights were moved as 
far forward of the hinge axis as possible 
to reduce use of lead. Nacelles were 
redesigned for the Bnstan 6A engines 
with an additional weight saving. 
Passenger seats also were redesigned. 
Numerous other small modifications, 
combined with the shortening of the 
fuselage, have accounted for about a 
2,57$ lb saving. 

Since the Guarani 2's maiden flight 
Apr. 23, the aircraft has flown about 
100 hr. The aircraft was formally 
demonstrated to President Illia at 
Buenos Aires' Aeroparque earlier this 
month. 

FAA Advice 

FAA's regional representative, with 
headquarters in Buenos Aires, has been 
in unofficial contact with the Guarani’s 
builders to smooth the way to FAA 
type certification. These informal 
meetings have led to installation of 
improved avionics gear as standard 
equipment and enlargement of escape 
hatches to conform with FAA reguia- 

The test flight program has led to a 
number of minor modifications includ- 
ing removal of the pitot tube from an 
extension atop a nacelle and burying it 
in the leading edge of the wing, in- 
stallation of an automatic feathering 
device and changes in the angle of 
stabilizer incidence. After 25 hr. of 
flight the cabin air conditioning was 
modified to include a vent to dump 
equipment heat overboard. Since then 
the air conditioning system has per- 
formed correctly, Ruiz said. 

Easy Cockpit Access 

Guarani’s skin and structural mem- 
bers are made of 2024-T3 aluminum 
alloy. Fuselage is of semi-monocoque 
construction fitted with a hinged nose 
which swings to expose all avionics 
equipment. Removal of the avionics 
equipment, which is accomplished with- 
out tools, in turn gives easy access to 

Standard avionics complement in- 
cludes this Bendix equipment: two 
RA-21A 560-channel VHF receivers 
with a frequenev range of 108.0 to 
135.95 me.; two VHF TA-21A 360- 
channel transmitters covering 118.0 to 
135.95 me.; one RA-21A/MNA-21B 
navigation system; one GSA-BA-1 
glidcslope receiver; one Bendix MKA- 
23A marker receiver; two DFA-72A 
ADF systems; two ASA-31 A audio pan- 
els and one RDR-1 E weather radar. 
Additional equipment will include an 
HF transceiver HRT-10A covering 2 


Bendix dual VOR/ILS system for use 
with the RA-21/MNA-21B receivers 
is offered as optional equipment. 

Cockpit layout includes standard 
flight and engine controls and dual 
instrumentation. Engine controls are 
French. Others are Bendix, except for 
the stabilizer attitude indicator which 
was designed by Ruiz. 

Pilot and co-pilot seats are fully ad- 
justable fore and aft as well as for 
height. Rudder pedals are also adjust- 
able. Seat pedals as with most fixtures 
in the Guarani are of Argentine manu- 
facture. 

An overhead escape hatch is provided 
in the cockpit for pilots to use in an 

Cockpit windshield area totals about 
13.5 sq. ft. 

Luggage space is in compartments 
behind the cockpit and in the rear of 
the fuselage. Behind the cockpit, about 
4 ft. is available between bulkheads on 
the port side. Opposite space on the 
starboard side is partially occupied by 
a small stainless steel galley. 

This area is in turn separated from 
the rest of the cabin by a bulkhead 
covered with a Formica-like material 
made in Argentina. Sliding doors re- 


cessed into the bulkhead permit access 
to the cockpit. 

Tire 18-ft. passenger cabin can seat 
10 persons in individual airline-type 
seats in standard configuration. Box 
spar projects into the aisle but is flanked 
by steps and carpeted to minimize in- 
convenience. Ruiz says there are no 
plans to eliminate the step created by 
the box spar. Two folding tables at- 
tached to the sides of the fuselage serve 
facing seats in the rear area of the 
fuselage. 

Passenger Visibility 

Cabin interior is trimmed in a 
lcathcrette-tvpe material. Sound-proof- 
ing is achieved with a polyurethane 
foam insulation. Three large oblong 
windows on each side of the cabin give 
excellent passenger visibility. Center 
windows on each side now kick out for 
passenger escape, but all future Guar- 
anis will have enlarged center windows 
that will open toward the interior to 
conform with FAA regulations. 

A toilet and a small sink are in a 
compartment on the starboard side be- 
tween bulkheads at the aft end of the 
passenger cabin. Daytime illumination 
is provided through an overhead dead- 

45 
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[R WARNING: 150 MILES AHEAD.. .WITH RCA-6521 


NOW! 4,000 HOURS TUBE WARRANTY 


In service as a pulsed oscillator in C-band, 
the RCA-6521 Magnetron is designed and 
rated to meet the strict demands of high- 
speed aircraft. As a basis for new design, or 
aS renewal in existing weather-warning ra- 
dars, this RCA Magnetron helps assure 
flight safety by detecting turbulence up to 
150 miles away. 

The RCA-6521 carries a warranty of “ 

4,000 hours of service— outstanding ' 
magnetrons. (Hours of service are total 
hours of operation, including time that power is applied to 
filament or heater.) 

This carefully manufactured tube is typical of how RCA 
continuously is improving standard product designs. Tech- 
niques and processes developed for RCA's work on space 
satellite programs have been adapted to set new standards 
of quality in commercially available microwave products. 

RCA electron tubes are manufactured to high quality stand- 
ards and are warranted against defects in workmanship, 
materials, and construction. If a defect is of a latent nature, 
it normally will reveal itself shortly after the tube is placed 



into service. RCA will allow adjustment for 
the RCA-6521, subject to terms set forth 
herein, in accordance with the following: 
Full adjustment is allowed for RCA-6521 
failure within 500 hours of service. Pro-rata 
adjustment is allowed for RCA-6521 failure 
within 4,000 hours of service. Adjustments 
are limited to claims presented within two 
years after the tube was shipped by RCA 
Electronic Components and Devices. 

In the RCA-6521, a large, sturdy cathode 
minimizes temperature changes, and contributes to an ex- 
tended life for the unit. Ask your RCA Representative about 
the RCA-6521. He'll explain: how the RCA-6521 means low 
cost per hour of operation; how the tube's phenomenally long 
life saves you money in long-run renewals (7,920 hours MTBF 
at 95% confidence level). 

See your RCA Distributor for technical information on this 
RCA Magnetron for C-Band operation. Or write: Commercial 
Engineering, Section RCA Electronic Components and 
Devices, Harrison, N. J. 

AVAILABLE THROUGH YOUB AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR 



The Most Trusted Name in Electronics 



DINFIA Guarani 2 Model I.A. 50 


Performance 

Max. spent . 

Max. cruising speed 

Kcnnomx cruise speed 

Stall speed 

Initial rate ol climb 

Service ceiling 

Service ceiling, one engine 

T akeoff distance over SO-ft. obstacle 

Landing distance over SO ft obstacle 

Range with max fori 

Specifications 

Empty (equipped) 

Max. potluad ■ 

Max. takeoH weight 

Max. landing weight 

Wing s|iau 

Over-all length 

Over-all height 
Gross wing area 

Powerplants two Turbomeca Baston 6\s rated 

residual thrust 

Total fuel capacity 

Wing tip tank capacity' 

Oil cajiacity 


. 510 mph. 
. 298 mpl. 

. 280 mph. 

90 mph 
2,640 (pm 
. 41.000 ft. 
. 1 1.000 ft. 
..2.200 ft. 
, 1.970 ft 

.1.550 mi. 
..1,240 mi. 


...8,6501b 
2.600 lb 
1 5.700 lb 
15.8001b. 
65 ft. 9 in 



450 sq. ft. 
950 eshp. and 165 lb. 

500 U S. gal 
85 gal. each 
10 gal. each 
10. 12 or 15 


light in the starboard side of the lava- 
tory compartment. 

Port side space opposite the lavatory 
serves as an aisle leading from the fuse- 
lage door. The door is equipped with 
a self-contained stairway to the passen- 
ger cabin. It is hinged at the bottom 
and closes upward. 

Cabin Air Conditioning 

Cabin air conditioning unit is an 
automatic li ton French SEMCA unit 
installed in the lower fuselage beneath 
the forward baggage compartment. In- 
take for the air conditioning is located 
in the port side of the lower fuselage 
below the pilot's side window. 

Flight controls and hydraulic lines 
are readily accessible without tools 
through four long inspection covers ar- 
ranged on the underside of the fuselage 
near the edges. When open, the covers 
expose several feet of push-pull bars and 
hydraulic piping. The area exposed be- 
gins roughly on a line 2 ft. ahead of the 
leading edge of the wing to slightly be- 
hind the trailing edge. 

Fasteners securing the covers were 
designed by Ruiz to fit flush with fuse- 
lage in flight. The spool-shaped fasten- 
ers are opened by placing the fingertips 
in slight indentations provided and 
twisting them. When unlocked, the 
spool pops down into the unlocked 
position and the inspection covers can 

Tricycle landing gear is forward re- 
tracting with a self-locking feature. 


Each main gear is fitted with two Dun- 
lop wheels mounting tubeless 7.50 x 10 
tires. Nosewheel mounts a single 8.50 
x 10 Dunlop tire. Wheels can be low- 
ered by gravity in an emergency with 
an assist from about 145 lb. of aerody- 
namic drag on the main gear at 100 
mph. Shocks are of the oleo-pneumatic 

ings are of single box spar con- 
struction with a minor spar arranged 
behind the box. The Guarani employs 
a straight section from the wing root 
extending beyond the nacelle where the 
wing assumes a 7 deg. dihedral. This 
design allows a shorter gear permitting 
it to be retracted into the smallest pos- 
sible nacelle. 

Fuel is stored in the area between 
the box spar and the leading edge in 
the dihedral section of both wings. Fuel 
capacity is 250 gal. of JP-1 in each 
wing. Ruiz said the dihedral sections 
of the wings have been designed to 
shear away from the straight wing sec- 
tion in an accident. 

Optional Tip Tanks 

Optional glass fiber tip tanks of about 
85 gal. capacity each will be offered 
for production aircraft. Tip tanks will 
provide an additional 1 hr. 45 min. fly- 
ing time extending total flying time 
from around 5 hr. to nearly 7 hr., Ruiz 

Ailerons arc self-balanced, fabric- 
covered Frise-type. They are operated 
by push-pull bars and incorporating 
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Mir Ira ytheon sta tus report-. 


APOLLO Guidance Computer 



Ralph Ragan (left). Manager of Raytheon’s Sudbury 
Operation, and Eldon Hall, Director of Apollo Com- 
puter Division, MIT Instrumentation Lab, inspect on- 
board guidance computer for Apollo mission. 


Predicted Reliability 
increased More Than 2:1 
...Contract On Schedule 


By incorporating the latest rope memory module and inte- 
grated micrologic techniques into Apollo’s on-board guidance 
computer, the MIT/RAYTHEON team has doubled predicted 
reliability of the system with no loss in scheduling time. 

Drawing upon a background of successful joint effort in 
developing the reliable Mark 2 Polaris missile guidance com- 
puter, the MIT/RAYTHEON team is striving for similar 
fault-free operation of its Apollo guidance system. The operating 
computer, less than 1 cubic foot in size, will provide mid- 
course navigation and guidance data for NASA’s Apollo space- 
craft mission. 

The MIT/RAYTHEON-developed computer contains an 
extremely dense, low-powered, fixed memory of 5,000 bits/cubic 
inch. In flight, the astronaut will 
operate the computer through a 
16-button coded keyboard. In case 
of input error or an “unacceptable” 
order, a light will warn the astro- 
naut to erase the error. When the 
command is correct, he pushes an 
“enter” button and the computer 
will take over, using inputs fed to 
it automatically from the other 
.subsystems in the craft. 

The working relationship of the MIT/RAYTHEON team 
in developing and producing the computer, its displays and 
keyboard, and its pre-flight ground support equipment, repre- 
sents a truly unique capability in space age guidance and control. 
Space and Information Systems Division, Sudbury, Mass. 



Keyboard for Apollo’s on- 
board guidance computer. 




It takes an "electronic pencil" like MODICON*— world's only in-being, automated, 
globally-maneuverable mobile air weapons control system for air defensive and : air 
offensive operations through control of mixed weapons. Readily operable and main- 
tainable by military personnel, the system meets strike command requirements for air 
defense, air superiority strikes, interdiction, close air support, reconnaissance, air traf- 
fic control, ruggedness, and mobility. Compactly packaged in air-transportable huts 
suitable for helicopter or vehicular applications. Complete system fits into three 
C-130A cargo transports. Successfully field tested and evaluated for two years by the 
military. Major development and other non-recurring costs paid. A proven, minimum- 
risk. maximum-use-life system available at production prices and schedules. 



CH 
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GUARANI 1 PROTOTYPE POWERED by Tnrbomeca Bastan 3 As first flew in February, 
1962. Twin fin and rudder of earlier Huanquero were scrapped to improve one-engine 
stability. Before first test (light, project engineers had completed a mockup of the 
Guarani 2 incorporating improvements already considered necessary to the first version. 


trim tabs. Hydraulically-actuated split 
flaps control landing speeds. 

Airfoil is NACA 633-218. Aspect 
ratio is 9. The wing is cranked for 
stall stability with a 3-deg. angle of 
incidence at the root diminishing to 
I deg. at the tip. It has no sweepback, 
Total area of ailerons is 5,500 sq. in. 
and total flap area is 7.450 sq. in. Gross 
wing area is about 450 sq. ft. 

Four Air Intakes 

The nacelle incorporates a jacket 
which directs air around the engine and 
exhaust to keep temperatures within 
the wheel well from damaging tires. 
Four air intakes for the air jacket are 
spaced around the nacelle behind the 
propeller hub. 

On each side of the nacelle, in the 
straight section, are inspection covers 
on the underside of the wing back from 
the leading edge. These are hinged 
from the front and secured by fasteners 
designed by Ruiz. The fasteners arc 
designed so they may be easily opened 
with the fingers but. in flight, are held 
closed by mechanical as well as aero- 
dynamic pressure. 

Automatic Feathering 

Inspection covers on the outboard 
side of the nacelle permit access to 
fuel filters while those inboard offer 
access to engine controls. 

Propellers are 9-ft, French Ratier- 
Figeac FH 86s. Their feathering sys- 
tem is automatic and the propeller has 
a brake to prevent windmilling. 
Feathering and brake can be controlled 
from the cockpit for restarts. 

Engines can be started from ground 
power or the Guarani’s French Bolta- 
block nickel-cadmium 28 v. 35 ampere 
hr. batteries. Two 28 v. 6 kw. starter 
generators are provided for inflight 

^Tail assembly consists of a variable 
incidence horizontal stabilizer variable 
through +2 deg. to -5 deg. to control 


trim. Incidence is varied by an electri- 
cally actuated screw mechanism. Ruiz 
says the angle of incidence is such that 
the aircraft can be controlled with the 
stabilizer in any attitude in an emer- 
gency. Elevators fitted to the stabilizer 
incorporate balance tabs to assist oper- 

Vertical tail area is 60.5 sq. ft. with 
a geometric aspect ratio of 1.23. Sweep- 
back is 52 deg. 30 min. Root airfoil is 
NACA 0009 and tip airfoil is NACA 
0006. Horizontal tail area is 79 sq. ft. 
with a gcomctic aspect ratio of 6. 
Horizontal stabilizer is 21 deg. 50 min. 
Airfoil is the same as the vertical 
stabilizer. 

While the present Guarani 2 is not 
fitted with de-icing equipment, produc- 
tion models will be equipped with 
French Kleber-Colombes and other 
pneumatic boot type de-icing equip- 


Three Firms Report 
Officer Compensation 

Washington— Following is a list of 
aerospace industry directors and officers 
with 1962 salaries above 530,000, and 
their stockholdings, as they were re- 
ported to the Securities and Exchange 
Commission: 

GyROOYNE Co. OF AMERICA. INC. P. J. 

Papadakos. president and treasurer, director. 
S79.262.50 salnrv, SI .436.19 premium paid 
by the company on life insurance policy 
/principal amount of policy payable to 
Mr. Papadakos’ family), 223,349,8 shares 
of common stock; J. D. Barnet, Washington 
representative, director, 1,033 shares of com- 
mon stock; N. Xanthaky, secretary and 
director, 3,386 shares of common stock; 
W. C. McMahon, assistant secretary and 
director. 100 shares of common stock; W. J. 
Butler, Jr., director: J. C. Hilly, director; 
W. B. Lewis, Jr., director; G. M-P. Murphy 
III. director. All salary figures arc for the 
fiscal year ending Apr. 30, 1963. All direc- 
tors were elected Nov. 30. 1962, for the 


fiscal year ending Nov. 30, 1963. All 
stock is SI par value common stock, owned 
of record or beneficially as of Aug. 16, 1963. 

International Business Machine Corp. — 
B. Bromley, director, 1 50 shares of stock, 

1 5 shares of stock owned by members of 
Mr. Bromley's family. $160,975 paid to the 
firm of Cravath, Swainc & Moore, in which 
Mr. Bromley is a partner, as fees for legal 
services performed during 1962 for the 
company; W. G. Buckner, director. 4,000 
shares of stock, 92,213 shares of stock 
owned by members of Mr. Buchner's im- 
mediate family and family trusts; P. L. 
Davies, director. 240 shares of stock; S. M. 
Fairchild, director, 139,636 shares of stock, 
200 shares of stock owned by family trusts, 
purchases of supplies and equipment by the 
company from Fairchild Camera and In- 
trument Corp., Fairchild Stratos Corp., and 
Fairchild Recording Equipment Corp.. of 
which Mr. Fairchild is chairman of the 
executive committee and the boards, respcc- 
tivelv. amounted to $4,549,566 in 1962; 
J. C’. Folger, director, 962 shares of stock, 
962 shares of stock owned by members of 
Mr. Folger’s immediate family; G. Kirk, 
director, 122 shares of common stock; 
L. H. LaMottc, director. 11,259 shares of 
stock, 7.934 shares of stock owned by mem- 
bers of Mr. LaMotte’s immediate family; 
T. V. Learson. vice president and group 
executive, director of 1. B. M. World Trade 
Corp., director, 5101,000 salary. $80,278 
percentage compensation for 1962, 2,991 
shares of stock, 189 shares of stock owned 
by members of Mr. Learson’s immediate 
family; W. II. Moore, director, 890 shares 
of stock; J. G. Phillips, director. 21.477 
shares of stock, 7.386 shares of stock owned 
by members of Mr. Phillips' immediate 
family; E. P. Piore, vice president-research 
and engineering, director (elected 1962), 
577,267 salary. 1.411 shares of stock. 2 
shares of stock owned by members of Mr. 
Piore’s immediate family; G. H. Scribner, 
director. 837 shares of stock. 129 shares of 
stock owned bv family trusts; A. K. Watson, 
vice president and group executive, president 
and director of !. B. M. World Trade Corp., 
director. $114,300 salary, $88,305 percent- 
age compensation for 1962. 51,212 shares 
of stock, 62,966 shares of stock owned by 
members of Mr. Watson's immediate family 
and family trusts: T, J. Watson. Jr., director 
and chairman of the board, $143,000 salary, 
$216,750 percentage compensation for 
1962, 35,357 shares of stock, 81,536 shares 
of stock owned by members of Mr. Wat- 
son’s immediate family and family trusts; 
A. L. Williams, president, director, 5117,- 
535 salary $176,611 percentage compensa- 
tion for 1962, 7,094 shares of stock: E. E. 
Ford, director (deceased Mar. 6. 1963); 
Mrs. T. J. Watson, honorary director. 
12.499 shares of stock. All stock owned as 
of Jan. 31, 1963. 

Sundstrand Corp. — B. F. Olson, president, 
director. $80,000 salary, $6,000 company 
contribution during 1962 to retirement plan. 
13,690 shares of common stock, trustee of 
six trusts which own a total of 8.753 shares 
of common stock; L. H. Schuette, Admin- 
istrative vice president, director. 560,000 
salary, 54,500 company contribution during 
1962 to retirement plan. 5,210 shares of 
common stock, in accordance with the terms 
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We bet he grew up to be an engineer 
in one of the 18 aerospace centers we serve 

Chances are the boy above has grown up in your industry. 

But he might have become one of the many United Air Lines 
pilots who fly you to the aerospace centers where you 
do business: we serve more of these than any other airline. 

Besides this service to aerospace centers, 
we offer you the convenience of more jets to more cities 
all across the U.S. than any other airline, 
along with a genuine concern for customers as people. 

For these and many other reasons, more people 
choose United than any other airline in the world. 



UNITED 




Satar Vehicle Undergoes Vibration Testing 


Satellite scientific pod prototype of the Satar (satellite for aerospace research) vehicle is 
maneuvered onto a vibrator at General Dvnamics/Astronautics to undergo testing. Satar 
is designed to investigate space-environment phenomena (AW July 15. p. 69), carrying a 
! 50-lb. payload into an elliptical orbit with a 1.800-mi. apogee, or a 300-lb. payload into 
a 500-mi. circular orbit. Note hemispherical dome configuration of solar cells. 


of an employment contract entered into 
by the company on May 1. 1959. Mr. 
Scluicttc will be continually employed by 
the company in an executive capacity until 
his retirement on or after Dec. 31. 1965. at 
an annual compensation of S60.000 and will 
continue to be cmplosed in a consultative 
capacity during his retirement at a compen- 
sation equal to $1,500 per month (the 
contract also provides for reduced payments 
to his widow during her life, in the event 
of Mr. Schuctte's death); G. J. Landstrom. 
financial vice president and secretary*, direc- 
tor. S38.500 salary, $2,887 company con- 
tribution during 1962 to retirement plan. 
2,394 shares of common stock, in accord- 
ance with the terms of an employment 
contract entered into by the company on 
May 1. 1959, Mr. Landstrom was con- 
tinually employed by the company in an 
executive capacity until his retirement on 
May 1. 1963. and will continue to be 
employed in a consultative capacity during 
his retirement at a compensation equal to 
$1,000 per month (the contract provides 
for reduced payments to his widow during 
her life, in the event of Mr. Landstrom's 
death); B. A. Gustafson, vice president in 
charge of capital goods operations, director. 


S55.000 salary. S4.125 company contribu- 
tion during 1962 to retirement plan, 3,651 
shares of common stock, trustee of a trust 
which owns 93 shares of common stock; 
J. W. Ethington. treasurer and controller, 
director. 540,000 salary. $3,000 company 
contribution during 1962 to retirement 
plan. 1,182 shares of common stock; C. L. 
Sadler. Jr., vice president in charge of avia- 
tion and defense products, director (elected 
1963). 2.136 shares of common stock, 
custodian of 1 1 shares of common stock for 
minor child; T. N. McGowen, chairman of 
the executive committee, director. 2,142 
shares of common stock; R. C. DcLong, 
director, 1,461 shares of common stock, 
custodian of 27 shares of common stock for 
his minor children; A. A. Hofgren, director. 
5,202 shares of common stock, partner in 
the firm of Hofgren, Wegner, Allen. Stcll- 
man. McCord, attorneys for the company, 
which received fees of $64,690 during 1962 
for legal services; II. H. Monk, director. 
511 shares of common stock, president of 
Howard H. Monk & Associates, Inc., ad- 
vertising counselors, which received from the 
company fees of $33,385 during 1962 for 
services. All stock beneficially owned as of 
Feb. 28, 1963. 



somewhere... a signal 

The human brain, with all its limita- 
tions. cannot recognize it. An elec- 
tronic programmer can. 

At United Control, such a program 
mer was created lor the Polaris A-3. 
Deep within the missile's heart, it an- 
alyzes acceleration, time, distance- 
traveled and other vital readings. When 
every reading falls within tolerance . . 
when each arrives in sequence . . . then 
and only then does the programmer 
‘‘see'' the green light and send the Po- 
laris on its way. 

Whether you make missiles or men's 
wear, programming can provide deci- 
sions when man cannot. United Control 
can provide the programmer, and the 
experience to back it up. United Con- 
trol Corporation. Overlake Industrial 
Park. Redmond. Washington. Call 206- 
656 3711 or TWX 206 999-1874. 


©UNITED CONTROL CORPORATION 


□ Rush me fuels on programming 

□ Tell me more about United Control 
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The big NEW name 


The aerospace resources and experience of such famous 
names as de Havilland, Whitworth Gloster and Avro have 
been united under the name of HAWKER SIDDELEY 
DYNAMICS . . . and a powerful new force enters the 
aerospace field. 0 HS Dynamics is a vast new enterprise 
responsible for a large share of Europe's aerospace 
business. Responsible for Blue Streak, the rocket which 
will be Britain's contribution to the European space 


programme. Responsible for Britain's deterrent, the Blue 
Steel stand-off bomb; for Seaslug and the new small-ship 
naval weapon CF299; and for the fighter-borne Firestreak 
and its successor Red Top. # Besides space launchers 
and missiles, Hawker Siddeley Dynamics produce a wide 
range of aircraft equipment for current and future designs. 
It is the largest company of its kind in Europe. The big 
NEW name in aerospace. 


HAWKER SIDDELEY DYNAMICS LIMITED 



in aerospace 



Hatfield Aerodrome, Hatfield, Hertfordshire, England. Telephone: Hatfield 2300 Cables: Props Telex Hatfield. Telex 22324 



Total Eclipse Observation Route Plotted 


Route of a proposed airborne observation expedition to photograph the next total eclipse of the son, expected May 30, 1965, is out- 
lined on a chart prepared by Douglas Aircraft Co. for a recent symposium at Los Angeles, Calif. It was suggested that the expedition 
use a Douglas DC-8 as the observatory. The DC-8 would fly an 8.000-mi. path following the shadow area cast by the moon. An expe- 
dition financed by Douglas and the National Geographic Society observed the last eclipse. July 20, over northern Canada from another 
DC-8. An over-water flight in 1965 might need two surface ships with beacons to guide the aircraft to the proper point for observa- 
tion. Douglas said the observation time of a total eclipse could be increased from 51 min. on the surface to 85 min. from an aircraft. 
Path of the shadow follows a route from New Zealand past the Samoa islands and Tahiti to Ecuador. 


Navy Launches Second DAC-Roc 
In Rocket Probe Test Series 


Los Angeles — Douglas/Lockheed 
sounding rocket, launched Dec. 10, was 
the latest in a series of evaluation tests 
the Navy is conducting before selecting 
rocket probes for use in international 
year of the quiet sun projects. 

Most recent of the firings, which are 
being made at the Naval Missile Facil- 
ity, Pt. Argucllo, Calif., was the second 
of three planned for the probe, desig- 
nated DAC-Roc by the Navv. Douglas 
Aircraft Co., Inc.’s Charlotte, N. C., 
Div. is prime contractor and airframe 
manufacturer, and Lockheed Propul- 
sion Co. is propulsion subcontractor 
for the probe. 

This solid-propellant rocket is one 
of a group of five competing for a pro- 
duction contract in the Bureau of Naval 
Weapons program. 

The Naval Missile Center, Pt. Mugu, 
Calif., is assigned the evaluation work 
leading to the production award which 
is expected to involve several hundred 

Payload on the recent DAC-Roc shot, 


conducted by a Navy guided missile 
unit, consisted of telemetry instrumen- 
tation to transmit performance data. 
Third scheduled shot is tentatively set 
for late January. 

The Douglas/Lockhced system is a 
single-stage, fin-stabilized ballistic rocket 
designed to carry a 25-lb. payload to an 
altitude of 100 mi. and to an impact 
point some 120 mi. downrange. Lock- 
heed is utilizing a version of its Javelin 
motor for the DAC-Roc power unit, 
which is 134 in, long and 9 in. in dia., 
and produces a total impulse of 90,000 
lb./sec. The rocket is 187 in. long, 
and weighs 575 lb. 

Other contractors competing for the 
production contract and their respec- 
tive entries are Atlantic Research Corp. 
-Archer; Rocket Power, Inc.— Thunder- 
bird; Thiokol Chemical Corp.-Scagull, 
and Canadian Bristol Aerojet Ltd.- 
Black Brant 3. Archer, Thunderbird 
and Black Brant have been fired twice 
in the Navy tests. The Seagull has been 


Life Support Capsule 

Los Angeles— An experiment in which 

days in simulated space environment 
conditions indicates that a life support 
capsule under development by the Air 
Force Space Systems Div. could be 
modified to near-earth orbit capabilitv 
of from 14 to 30 days, depending oh 

Tlic life support capsule, designed and 
built by Lockheed Aircraft Corp.’s Mis- 
siles & Space Co. Div.. was recently 
tested at the Lockheed Sunnyvale. Calif- 
facility using six specially equipped 
USAF ground checkout trailer vans, in- 
cluding a vacuum chamber van in which 

An Air Force official said the life sup- 


tests of the effects of extended wciglit- 

Principal tr.idc-o'ff involved in capsule 
modification would be the addition of 
more carbon dioxide absorber (lithium 
hvdroxidc) and a decrease in water ab- 

cnvironmcutal control system fabricated 
by the Garrett Corp, 


56 
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ANNOUNCES I 

THE TRW-I33III 


1- A general purpose computer 
three times faster (2 microseconds) 
than the TRW-130... 
at less than twice the cost. 

2. 8K or 16K internal memory 

3. Software library in being 

4. High speed I/O channel (7.5 megabit) 

5. Peripheral gear in being 

6. Mil spec design throughout 
For full technical information 
on the TRW-133 (or TRW-130) 
contact our nearest representative 
in Atlanta, Boston, Chicago, Cleveland, Houston, 
Huntsville, Los Angeles, New York City, 

Rome, N. Y. and Washington, D. C. 



m WW COMPUTER DIVISION 


THOMPSON RAMO WOOLDRIDGE INC. 








AiResearch has the system... 


Al RESEARCH MANUFACTURING DIVISIONS 


llllll 

/A’ 

CONTROL PROBLEMS? 




Beech AQM-37A Output to Reach 400 in 1964 








SAFETY 


CAB Accident Investigation Report: 


Go- Around Technique Cited in DC-7 Crash 


Eastern Air Lines Flight 512, a Douglas 
DC-7B, N 81 5D, crashed during an at- 
tempted go-around following an instrument 
approach to Runway 4R at New York Inter- 
national Airport at 2145 EST, on Nov. 30, 
1962. Of the 51 persons aboard, 21 pas- 
sengers, 3 crew members and an additional 
crew member occupying the jump seat did 

Flight 512, regularly scheduled from Char- 
lotte, N. C., nonstop to New York Inter- 
nationa] Airport, entered a fog condition 
near the threshold of Runway 4R. A go- 
around was initiated; however, the aircraft 
struck the ground in a slightly nose-high atti- 
tude and was virtually destroyed by impact 
and subsequent fire. 

The Board determines the probable cause 
of this accident was the technique employed 
by the crew during abandonment of the ap- 
proach under fog conditions not adequately 
reported. 

INVESTIGATION 


. „;r flight from Charlotte! N. C, 

nonstop to New York International Airport 
(Idlewild), crashed at approximately 2145' 
on Nov. 30, 1962. Flight 512 was attempt- 
ing a go-around following an instrument ap- 
proach to Runway 4R at Idlewild. Of the 
51 persons aboard, 21 passengers, 3 crew 
members and an additional crew member 
occupying the jump seat did not survive. 

lotte, routine aeronautical information was 
published by the U. S. Weather Bureau and 
the Federal Aviation Agency (FAA) relating 
to Idlewild. The aviation terminal forecast, 
valid for the period from 1 800 on Nov. 30, 
to 0600 on Dec. 1, predicted partial obscura- 
in haac and smoke with 


indicated that the landing aids fc. , 

4R at Idlewild included an Instrument Land- 
ing System (ILS); sequenced flashing lights; 
runway centerline, edge and threshold lights; 
taxiway lights; approach lights and rotating 
beacon. The Precision Approach Radar 
(PAR) was declared bv a Notice to Airmen 
(NOTAM) to be out of service. 

The EAL forecast attached to the Dis- 
patch Release of Flight 512 indicated clear 
skies or scattered clouds for Idlewild. 

Flight 512 departed Charlotte at 1941 
and proceeded in accordance with an Instru- 
ment Flight Rules (IFR) clearance. 

While en route to Idlewild. EAL 512 was 
in radio communication with the Atlanta. 
Washington and New York Air Route Traf- 
fic Control Centers (ARTCC). The flight 

on company radio. 


e Eastern Standard 


The Idlewild forecast was amended at 
1927 by the Weather Bureau. This amended 
forecast was to be valid for the period from 
1940 to 0600; it called for "ceiling zero ob- 
scuration, visibility zero, fog, variable to 
clear, visibility 1 J mi. ground fog.” There is 
no evidence that Flight 512 was advised of 
this forecast. 

Following a chronological sequence, the 
next events of relevance occurred at the Idle- 
wild Airport. At about 201 5 the TEL-auto- 
graph transceivers in the FAA control tower 
cab and IFR room became inoperative. This 
equipment is utilized to communicate written 
weather information between the Weather 
Bureau office and the control tower cab and 
IFR room. Also, it was discovered that the 
direct voice communication line (hot line) 
between the control tower and the Weather 
Bureau was inoperative. 

At 2023 the flight was advised by EAL 
flight dispatch that "If Idlewild below on 
arrival, you arc cleared to Philadelphia. . . . 
EAL 512 acknowledged this message and 
during the ensuing conversation was in- 
formed . . . several other flights diverting 
to Newark.” 

Meanwhile, the Idlewild Runway Visual 
Range ( RVR ) digital readout displays in the 
control tower for Runway 4R were mal- 
functioning. The RVR recorder trace lo- 
cated in the Idlewild Weather Bureau offices 
was operating satisfactorily. The Weather 

equipment were informed of the outage at 


By 2045 the flight was in radio communi- 
cation with the New York ARTCC on VHF 
frequency 123.6 and was then cleared to the 
Sandy Hook holding pattern at 11,000 ft. 
*.t 2052. an Expected Approac' ~ 

“ ‘ “ ' ■ o nf 7707 J 



ing instructions were issued to the flight 
with the advice: ". , . delay indefinite due to 
weather.” At this time aircraft were landing 
at Idlewild on Runway 22L. a Shortly there- 
after landing traffic was shifted from Run- 
way 22L to Runway 4R. At 2102 EAL 512 
requested the Idlewild weather on company 
radio. The company advised the flight that 
the visibility was “. . . now one mile . . . 
EAL Flight 330 missed approach to Runway 
22." At 2107, the New York ARTCC broad- 
cast the following message on the frequency 
being guarded by EAL 512: "All aircraft 
this frequency inbound to Idlewild, the lat- 
est weather, time 0205 (2105 EST), partial 
obscuration; a mile and a half with fog; 
landing runway four right, RVR inopera- 

Subscquently, the New York ARTCC 
issued a revised EAC time of 2140 to EAL 
512, which was acknowledged. 


Company Radio 

At approximately 2110, EAL 512 called 
the company radio and stated: "Coming up 
on Sandy Hook, have an Expected Approach 
Clearance time of 40 min. after the hour, 
altitude 9,000 ft., and understand the visi- 
bility is now li mi.” At 2112, while holding 
at Sandy Hook at 9.000 ft., the flight called 
company radio and requested Idlewild land- 
ing information. The following was trans- 
mitted to EAL 512: "The Idlewild Pressure 
Altitude is 9640. Idlewild U.S. Weather 
Bureau altimeter is 30.30." EAL responded 
by stating that his field pressure indicated 
30.31. 

It should be noted here that five weather 
observations were recorded by the observer 
on duty at the Idlewild Weather Bureau 
office between 2108 and 2153. During that 
period, the official visibility 1 for Idlewild was 
that "prevailing visibility” observed bv the 
FAA controllers" located in the tower cab.” 
Control tower operators arc required to 
maintain a log of their observations of visi- 
bility. There is no documentary evidence 
that such log was maintained on the evening 
of Nov. 30 in the Idlewild tower. There 


4 R. Rumray 22L Is the reciprocal of Runway 
• Official visibility can be obtained by 
either of two methods. One is a visual ob- 
servation of the provalllns visibility which 
is discussed in paracraph 2210 of the 
Weather-Bureau publication. ^Circular X. ns 


east one half of the horizon 
:r method Is through use of 
’ In accordance with Circular X and the 
FAA Manual ATP 7230.1. the visibility ob- 
servatlons are to be made by ^authorised 
visibility' te belt 

'•the top™ of the phenomena’ a 




tab is approximately 142 ft 
rfaco of the runway. th< 


Jnternationar 
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CH-3C Makes Water Landings in Autorotation Tests 

USAF/Sikorsky CH-3C is shown during water landing tests in the Housatonic River witnessed by Federal Aviation Agency and mili- 
tary officials. Autorotations were performed with both a full aft and full forward c.g. loading, at the aircraft's mission gross weight of 
19.500 lb. Numerous hcight/velocity tests were also made to establish the combination of altitudes and speeds from which safe landings 
can be made with one engine out, allowing normal pilot reaction time. Approximately 30 water landing tests were included in program. 


was, however, a Weather Bureau record' of 
both prevailing visibility and surface visibil- 
ity 1 at Idlewild during the evening of 
Nov. 30. 

At 2124, control of the flight was trans- 
ferred from New York ARTCC to Idlewild 
Approach Control and the flight changed to 
the assigned frequency of 119.7. EAL 512 
reported its position as in the Sandy Hook 
holding pattern. The following information 
was then transmitted to and acknowledged 
by EAL 512: ", . . Four Right ILS in use. 
landing Runway Four Right. Wind calm. 
The Idlewild weather, sky partially obscured, 
visibility 11 mi. with fog. Altimeter set- 
ting: three zero three one. Precision 
Approach Radar not available. Middle 
marker, middle locator. Runway 4R inop- 
erative; Runway visual range 4R in- 
operative." At this same time. EAL Flight 

4R°'at° Idlemid. Shortly riTcraftcr" a d'm?. 
United Air Lines (UAL) Flight 500. a 
DC-6 aircraft, abandoned an approach to 
Runway 4R due to reduced visibility. The 
crew of UAL 500 told the Idlewild Ap- 
proach Control: ". . . that stuff is ... no 
more than 50 ft. thick and it is really thick 
...” To which the FAA controller re- 
sponded: “. . . . we're almost on top of it 
here in the seventh floor ... we can hardly 
see the ground . . . Good old fashioned 
ground fog . . ." At the time of this con- 
versation, UAL Flight 712. a turbojet air- 
craft. landed on Runway 4R. 

At 2130, a broadcast of weather informa- 



tion was made by Idlewild Approach Con- 
trol on frequency 119.7. It read as follows: 
"All aircraft copy. Runway 4R ILS in use. 
Landing 4R. Wind northeast six, altimeter 
three zero three one. Idlewild weather, 
sky partially obscured, visibility is 14 mi. 
with ground fog. and, just got out new 
visibility, it's 1 mi. now. One mile with 
ground fog. Runway visual range 4R 
inoperative. Middle locator 4R inopera- 
tive, and Precision Approach Radar not 
available." 

Following this transmission, American 
Airlines Flight 996, a turbojet aircraft, 
landed on Runway 4R at 2132. 

EAL 512 was laddered down to 6,000 ft. 
in the Sandy Hook holding pattern, and, at 
2133, the flight was identified on radar and 
was given radar vectors to the ILS final ap- 
proach course. At about this time, the last 
weather report available to EAL 512 was 
broadcast by Idlewild Approach Control to 
all aircraft: . . sky partially obscured; 

visibility 1 mi. with ground fog: and wind 
is northeast at six, altimeter setting 30.31.” 
At 2134, American Airlines Flight 910, a 
turbojet aircraft, landed on Runway 4R. 

The Idlewild Weather Bureau observer 
recorded a special weather observation at 
2136 which described the official visibility as 
1 mi. and contained the following notation 
in the remarks section: "surface visibility 
i mi." Shortly thereafter, at 2137. Trans 
World Airlines Flight 46, a turbojet aircraft, 
landed on Runway 4R. At 2139:11, EAL 
512 was advised of its position as 9 mi. 
southwest of the ILS outer marker and was 
instructed to contact the tower on 119.1. 
At 2139:39, Approach Control gave a new 
weather broadcast of J mi. visibility in 
ground fog on frequency 119.7. At about 
2139, UAL Flight 950! a DC-7 aircraft, 
landed on Runway 4R. This landing was 
described by Capt. L. W. Witlow as: "Just 
after my first officer . . . reported to IDL 


approach control the IDL 4R LOM (outer 
marker) inbound he remarked 'I can sec the 
glow of the approach lights', shortly there- 
after he remarked 'I can sec the approach 
lights but not the runway.’ 1 then looked 
out and observed the full line of approach 
lights and the runway lights on the approach 
end. From that point on, I made a visual 
approach referring to my ILS instrument so 
as to stay on the glide slope, which I did 
until I was definitely over the runway." 

As EAL 512 was approaching the outer 
marker, at 2141, LIAL Flight 164 was land- 
ing on Runway 4R. The captain of UAL 
164 described his landing as follows: "Either 
at or shortly after passing the outer marker 
the glow of the approach lights was visible 
through the fog . . . The flight was, until 
this point, made in clear air with dear skies 
above. Lights were dearly visible either on 
or very near the airport. Prior to reaching 
the middle marker, the threshold lights 
were observed . . . Landing was effected at 
2141 EST in visibility that I would judge 
to be somewhat less than 1 mi. An accurate 
appraisal of visibility during the last 20 ft. 
before touchdown was virtually impossible 
due to the brilliance of the runway lighting." 
At approximately this time, a Sabena turbo- 
jet aircraft, located on the ground at Idle- 
wild 1 mi. northwest of the threshold of 
Runway 4R, svas cleared for takeoff on Run- 
way 7ft. The Sabena crew informed the con- 
trol tower on VHF radio frequency 119.1 
that visibility was "... a bit too poor . . .” 
and requested a delay. 

Subsequently, EAL 512 contacted the 
tower on 119.1 mcs.. and advised that it had 
just passed the outer marker. The local con- 
troller then advised EAL 512 that tile con- 
denser discharge sequenced flashing lights in 
the approach light system were being turned 
on and to inform the tower if the pilot de- 
sired them off. 

At 2143, the local controller cleared EAL 
512 to land. The crew then acknowledged 
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rpm., slightly more than climb power was 
applied, and the landing gear was retracted, 
coincident with retraction of the flaps to 20 
deg. Tire nose of the aircraft was rotated up- 
wards to between 3 to 5 deg. above the 
level position. The missed approach pro- 
cedure was initiated about 1,000 ft. beyond 
the ILS touchdown point, to the left of the 
runway, altitude about 25 ft. 

Execution of the missed approach pro- 
cedure by the crew of EAL 512 necessitated 
a transition to instrument reference due to 
the loss of visual reference. This had to be 
accomplished at an extremely low altitude. 
There was little time or margin for error if 
the maneuver was to be successfully accom- 
plished. 

Flap Retraction 

Tire DC-7B aircraft in the landing con- 
figuration can be transitioned from the land- 
ing attitude to a climb without loss of alti- 
tude. In order to accomplish this, takeoff 
power, or even climb power, with aircraft 
rotation to approximately a 3-deg. noscup 
attitude is required. The retraction of flaps 
to 20 deg. during such a transition requires 
an aircraft rotation to approximately a 9-deg. 
noseup attitude, in order to compensate for 
the loss of lift as the flaps arc retracted. 
Surviving passengers did not experience the 
pronounced change in attitude which would 
have resulted from aircraft rotation to 9 deg. 
noseup during the crew's execution of the 
missed approach. The ground impact splash 
from the tail skid confirmed a 3- to >-deg. 
noseup attitude. 

The amount of power application and the 
degree of aircraft rotation used by the crew 
of EAL 512 should have been adequate to 
accomplish the pull-out, had the flaps and 
gear remained extended. However, inas- 
much as flap and gear retraction was effected 
prior to establishing a positive rate of climb, 
either one of two actions by the crew would 
have precluded the aircraft settling into the 
ground: 

1. Additional aircraft rotation, commen- 
surate with the power utilized . 

2. Use of the remaining power available. 

The Board concludes that additional air- 
craft rotation was not effected due to a lack 
of immediate instrument orientation, and 
that additional power was either not re- 
quested, or delayed because of other duties. 

Probable Cause 

The Board determines the probable cause 
of this accident was the technique employed 
by the crew during abandonment of the 
approach under fog conditions not ade- 
quately reported. 

Recommendations 

Following this accident the Board sent 
recommendations to the FAA and the 
United States Weather Bureau. These rec- 
ommendations and the responses thereto 
were as follows: 

1. It was recommended that the Air Traf- 
fic Control procedures require the transmis- 
sion of all operationally significant weather 
information in terminal areas to approaching 
aircraft. The FAA, by letter dated (an. 8, 
1963, stated that the necessary procedural 
changes were being prepared. 

2. It was recommended that the RVR 
instrumentation in the recently commis- 
sioned IFR room of the Idlewild tower was 


inadequate. Also, the Board requested a 
study of the phvsical arrangements in all 
towers where PAR is installed. On Jan. 11, 
1963. the FAA stated that corrective action 
was being taken and that a new program 
would permit installation of five RVR indi- 
cators in a tower facility. 

3. It was recommended that an alternate 
method be developed to determine runway 
visibility when the RVR is inoperative. This 
was to be accomplished by utilizing runway 
observers, certificated bv the Weather Bu- 
reau, On Jan. 14. 1963, the FAA stated 
that this procedure would be implemented 
on a trial basis in New York. Chicago, and 
Los Angeles. The Weather Bureau indicated 
concurrence with the recommendation on 

4. The Weather Bureau was informed 
that the staffing plan of the Weather Bu- 
reau Airport Station at Idlewild was inade- 
quate to maintain proper surveillance of all 
the weather recording devices available. On 
Jan. 8, 1963, the Weather Bureau indicated 
that corrective action would be taken. 

5. It was recommended that the Weather 
Bureau amend their methods of observing 
and reporting prevailing weather when "par- 
tial obscurations" are present. The Weather 
Bureau indicated concurrence with this rec- 
ommendation on Jan. 8. 1963. 

6. The FAA was informed that there was 
a period of time on the evening of this 
accident when no record of tower visibility 
observations was retained. It was recom- 
mended that the responsible activities should 
be recording and reporting the same 'allies 
of visibilities at all times and that there 
should be a written record of all tower visi- 
bility observations. On Feb. 4, 1963. the 
FAA stated that operations procedures were 
being developed to accomplish this end. 

7. It was recommended that the "Re- 
marks" portion of weather reports be broad- 
cast to aircraft. The FAA informed the 
Board that a priority project had been initi- 
ated to standardize the transmission of 
weather information from ATC facilities to 
airmen in flight. 

By the Civil Aeronautics Board: 

Alas S, Boyp, Chairman 
Robert T. Murphy, Vice Chairman 
Chas Gursey, Member 
G. Joseph Minetti, Member 
Whitsey Gn.Lir.LAND, Member 

SUPPLEMENTAL DATA 
Investigation and Hearing 

The Civil Aeronautics Board was notified 
of this accident immediately after its occur- 
rence at 2145 on Nov. 30, 1962. Investi- 
gators were dispatched immediately to the 
scene to conduct an investigation in accord- 
ance with the provisions of Title VII of the 
Federal Aviation Act of 1958, as amended. 
A public hearing was ordered bv the Board 
and held at the International hotel. New 
York International Airport, N. Y., on Jan. 
14-17, 1963. 

Air Carrier 

Eastern Air Lines, Inc., holds a current 
certificate of public convenience and neces- 
sity issued by the Civil Aeronautics Board 
to engage in the transportation of persons, 
property, and mail. It also possesses a valid 
air carrier operating certificate issued by the 


Flight Personnel 

Capt. Edward J. Bechtold, age 43, was 
employed by Eastern Air Lines on Apr. 26. 
1945, and had accumulated a total of 1 5,644 
hr. flight time, of which 2,700 hr. were in 
DC-7 type aircraft. He held a currently ef- 
fective FAA airline transport certificate No. 
350329 with numerous ratings, among which 
was the Douglas DC-7. His last line check 
in DC-7B aircraft was with a company check 
pilot on May 10, 1962. His last proficiency 
check in DC-7B aircraft was on June 14, 
1962. Records indicate he satisfactorily 
passed a first-class FAA flight physical on 
Aug. 27, 1962. without waivers. 

Pilot Julius A, Wagner, age 45, was em- 
ployed by Eastern Air Lines on Mar. 15, 
1951. and had accumulated a total of 9,042 
hr. flight time. He had accumulated a total 
of 1,610 hr. flight time in DC-7 tvpe air- 
craft, of which 71 hr. were as pilot-in-com- 
mand. He held a currently effective FAA 
airline transport certificate K'o. 66171 with 
numerous ratings, among which was the 
Douglas DC-7B. His last line check was in 
a Lockheed 1049 on June 12, 1962. His 
last proficiency check in DC-7B aircraft was 
on Jan. 26. 1962. Records indicate he satis- 
factorily passed a first-class F.AA flight phvsi- 
cal on May 11, 1962, without waivers. 

Pilot Engineer Robert L. Voorhees, age 
31, was employed bv Eastern Air Lines on 
Aug. 26, 1957. and had accumulated a total 
of 4,080 hr. flight time. He had accumu- 
lated a total of 149 hr. as pilot -engineer and 
718 hr, as a pilot in DC-7 aircraft. He held 
a currently effective FAA flight engineer cer- 
tificate No. 1539829. He also held an FAA 
single and multi-engine land commercial 
pilot certificate No. 1349561. He received 
his last proficiency flight check on Sept. 27, 
1962, which was his original qualification on 
DC-7B aircraft. Records indicate he satis- 
factorily passed an FAA second-class phvsical 
on Feb. 1. 1962, without waivers. 

Flight attendant Helen L. Fournier was 
employed by Eastern Air Lines on Apr. 16, 
1962. She completed training on fire-fight- 
ing, emergency evacuation and ditching on 
May 2. 1962, and emergency procedures on 
DC-6/7BS on May 7. 1962. She satisfac- 
torily passed^a company medical examination 

Flight attendant Patricia J. Richards was 
employed by Eastern Air Lines on June 24, 
1961. She completed training on fire fight- 
ing, emergency evacuation and ditching on 
June 21, 1961, and emergency procedures on 
DC-6/7Bs on Oct. 30, 1962. She satisfac- 
torily passed a company medical examina- 
tion in June, 1961. 

Aircraft 

N 81 5D, a Douglas DC-7B, manufactur- 
ers serial No. 45084, owned and operated 
by Eastern Air Lines, Inc., 10 Rockefeller 
Plaza. New York, N. Y., was manufactured 
in September. 1956. and had a total flying 
time of 18,411:06 hr. of which 281:91 hr. 
had been accumulated since the last major 
inspection. The aircraft was powered bv four 
Wright model 972TC18DA-} engines with 
Hamilton Standard, model 34E60-363 pro- 
pellers. Engine times were as follows: 

Engine Time 

Position Since Overhaul Total Time 


AVIATION WEEK & SPACE TECHNOLOGY, December 30, 1963 


FOR 

INFORMATION 

about Classified Advertising 

contact the McGraw-Hill 
office nearest you 

ATLANTA, 30309 
J. LANE 

1375 Peachtree St„ N.E. 
875-0523 (Area Cade 404) 
BOSTON, 02116 
J. WREDE 

McGraw-Hill Bldg., Copley Square 
COngress 2-1 160 (Area Code 617) 
CHICAGO, 60611 

WM. HIGGENS— G. AMBROZE 
645 No. Michigan Avenue 
MOhawk 4-5800 (Area Code 313) 
CLEVELAND, 44113 
R. HARTER 
55 Public Square 
Superior 1-7000 (Area Code 216) 
DALLAS, 75201 
J. GRANT 

1712 Commerce St, Vaughn Bldg. 
Riverside 7-9721 (Area Code 214) 
DENVER, 80202 

J. PATTEN 

1700 Broadway, Tower Bldg. 
255-2981 (Area Code 303) 
DETROIT, 48226 
T. JAMES 

856 Penobscot Building 
962-1793 (Area Code 313) 
HOUSTON, 77025 

K. GEORGE 

Prudential Bldg., Holcombe Blvd. 
Riverside 8-1280 (Area Code 713) 
LOS ANGELES, 90017 
r. McGinnis 

1125 West Sixth Street 
HUntley 2-5450 (Area Code 213) 
NEW YORK, 10036 

D. HAWKSBY— H. BUCHANAN 
500 Fifth Avenue 
971-3596 (Area Code 212) 
PHILADELPHIA, 19103 
WM. SULLIVAN 
Six Penn Center Plaza 
LOcust 8-4330 (Area Code 215) 
PITTSBURGH, 15222 
4 Gateway Center 
391-1314 (Area Code 412) 

ST. LOUIS, 63105 

7751 Carondelet Avenue 
PArkview 5-7285 (Area Code 314) 
SAN FRANCISCO, 94111 
J. A. HARTLEY 
255 California Street 
DOuglas 2-4600 (Area Code 415) 


LIVE in Sunny San Diego! 

New and expanded programs have created 
immediate R&D openings for 

EXPERIENCED ENGINEERS 

in the field of 

TURBOMACHINERY 

Fuel Controls Development Engineers 
Fuel Controls Design Engineers 
Electrical Engineers 
Stress Engineers 
Aero-Thermo Engineers 
Aerodynamic Engineers 
Experimental Test Engineers 
Metallurgists 

SOLAR SPECIFICS: Solar is making many significant 
contributions to turbomachinery design and advanced 
structures technology. There is an excellent balance 
between commercial and military contracts. 
WONDERFUL LIVING: San Diego living is great, offering 
the nation's finest year-round climate and recreation, 
education, and cultural advantages. 

WRITE TODAY: Send resume of your qualifications to 
Louis Klein, Solar, 2200 Pacific Highway, San Diego, 
California 92112. 


SOLARj 


2200 Pacific Highway. San Diego. California 92112 
An equal opportunity employer. 
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SEARCHLIGHT 
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ing you, the reader of 
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equipment and components 
not currently advertised. (This 
service is for USER-BUYERS 
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ENGINEERS 

solve tomorrow's 
tactical weaponry 
problems 
at 


HONEYWELL 



IN ADDITION TO THE ABOVE AREAS. 
IMMEDIATE CAREER OPPORTUNITIES 
ARE ALSO AVAILABLE IN: 


Servo Analysis and Synthesis Wind Tunnel Test 

Solid State Circuit Design Quality Control (ME) 

Explosive Device Design Small Mechanism Design 

Fluid Systems Design AE, ME, & EE Design Evaluation 


INTERESTED? 

To arrange an interview call collect or write: 
□AVID D. HEALEY 
Honeywell, Dept. 654 
600 No. 2nd St. 

Hopkins (Minneapolis), Minn. 
WEst 5-5155 


Honeywell 




LETTERS 



New! 

Brush 
records 
35 cps 
full scale 
on 80m 




The new portable Mark 280 doubles resolution of traces without sacrificing frequency response! And . . . 
you get instantaneous rectilinear ink records of unparalleled accuracy and clarity. Forced fluid writing 
presents traces, at frequencies to 35 cps full scale, on low cost chart paper. Dual channels each have 50 
divisions in an 80 mm width, with trace width constant at one-tenth of a chart division. So now, you can 
easily detect minute signal variations and take full advantage of a 1-2% system accuracy. Matched solid- 
state amplifiers provide a sensitivity of 0.5 millivolts/div. Operating controls include attenuator, pen- 
position, variable gain and 12 push-button chart 
speeds. No other recorder can match the total 
capability of the Mark 280. Write for details. 
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WHAT'S 
NEW AT 

FAIRCHILD? 


F/C-M-2263-A 


Very little. 


This small square is the exact size of 
a new Fairchild custom-integrated 
microcircuit. Three hundred of them 
would barely fill a thimble. Yet each 
is a complex electrical circuit with as 
many as fifteen transistors and 
twenty-one resistors— all inside a 
single chip of silicon. 

Custom made to the customer’s own 
pretested design and specifications, 
these tiny devices do the same job 
as the conventional circuits they 


replace— except that there are no 
wires or connections (a major source 
of circuit failure). They use far 
less power. They’re one-twentieth 
as big. And they’re the most recent 
example of Fairchild’s ability to cut 
an electrical problem down to size. 


FAIRCHILD 


SEMICONDUCTOR 


FAIRCHILD SEMICONDUCTOR /A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION / 545 WHISMAN ROAD. MOUNTAIN VIEW, CALIF. / 962-5011 'TWX: 415-969-9165 



